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put yourself in this picture! 


WITH VOI-SHAN'S NEW 
^“VISUAL INDEX" LOCKNUT CATALOG 


)n response to widespread demands trom the design engineering field, 
Voi-Shan’s new "weight/master” locknut catalog is now available. 

The easy-to-use visual index showing each nut together with its catalog 
number is thumb tabbed for easy reference and selection from a wide variety 
of locknuts. In addition to the illustration, an engineering standard drawing 
of each locknut together with all design information is provided on every 
page of this important Voi-Shan catalog. 

There is a Voi-Shan "weight/master” locknut of guaranteed strength and 
weight saving properties to suit your exact needs. The catalog is your 
ready assurance of consistent perfection in every design selection. 


send for your copy now, to... 

VOI-SHAN MANUFACTURING COMPANY 

8463 Higuera Street, Culver City, California 
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That's right I In the sidewall -and with a regular 
Inflation needle. The same way you inflate a 
football I This inflation principle has proved 
itself in the hundreds of thousands of Goodyear 
auto tires epuipped with the Captive-Air Safety Shield. 
Now developed for aircraft — the sidewall inflation tire has 
been successfully used as original equipment on 10 models 
of private and business planes. 

Something new and better has happened to the famous 
Goodyear Tubeless airplane tire — but, the important 
ADVANTAGES CONCERN THE WMEEl. AND BRAKE. 

Sidewall inflation means no valve stem assembly. No 


valve ho'ie to weaken the wheel. No need to design the 
brake around the valve Stem. The wheel can now be designed 
entirely uniform, all the way around. This adds up to greater 
strength, belter balence and, of course, /ess total weight. 
If desired, more than one inflation spot can be put in the 
sidewall to make inflation easy, regardless of position of 

Meets military specifications of both Air Force and Navy 
— Including tire crush tests up to 36 tons, speeds up to 250 
mph, test pressures up to 1380 psi and extreme tempera- 
ture variations. 

For more information— simply write The Goodyear Tire & 
Rubber Company, Aviation Products Division, Akron 16, Ohio. 



GOOD/YEAR 


Doorway to space With man's metal messengers orbiting beyond rtie moon, 

man himself cannot be far behind. His thin-skinned corrier will contain myriad parts and 
assemblies, each with watch-like precision less tolerant of error than anything before. 

Ex-Cell-O's corporate family specializes in this kind of accurocy. For more than 35 years Ex-Cell-O 
has contributed pioneering ideas, precise parts and assemblies— first to the aircraft industry 
end now the soaring rocket and missile field. If your program is on the threshold of the Doorway 
to Space, Ex-Cell-O design, development, and manufacturing may provide the key to the pre- 
cision needed on the other side of the moon. 




FAIRCHILD TA-400 
SMALLEST EVER MADE 
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BRUNSWICK WINDS S-D RATIOS UP TO 2.000,000! 


You can get an idea of the remark- 
able power of Brunswick's exclusive 
Strickland “B” Process (SBP) from 
Che fact Chat it winds fiberglass fila- 
ment to a strength-density ratio of 
2,000,000. (The SD ratio of high 
strength steels is 800,000.) The 
hoop tensile values of these prod- 
ucts have averaged 200,000 psi, and 
their composite wall strengths 


range from 120.000 to 140,000 psi. 
SBP gives unmatched reliability 
and precision in the winding of 
structural elements, bodies, inter- 
nally and externally loaded vessels 
and large cylinders. The process 
provides unusually close machine 
resin impregnation control, and 
variable control of glass density. 
The winding equipment shown 


above will produce units up to 12 
feet long and 6 feet in diameter. 
With slight modifications, it will 
wind much larger units. 

Get more Information on how 
SBP can serve you. Write or call; 
The Brunswick-Balkc-Collender 
Company. Defense Products Divi- 
sion Sales Manager, 1700 Messier 
Street, Muskegon, Michigan— todayl 


IHBRUNSWICK 


MAKES YOUR IDEAS WORK 


IBM 1620 


data processing system 


...the most powerful engineering i^pjj^r in its iow price ciass 



The new IBM 1620 is a desk-size engineering computer that offers you more 
computing ability per dollar than any system in its price class. 
Transistorized throughout, the IBM 1620 has a 20,000-digit magnetic core 
memory with variable field length and immediate accessibility. Its input- 
output notation, on paper tape and console typewriter, is in convenient 
decimal arithmetic. It can perform more than 100,000 calculations a minute 
and is easily adapted to your engineering problems. 

Ea.sy to learn, easy to operate, easy to communicate with, the iow-cost 1620 
helps fi-ee your engineering talent for more creative work. And in keeping 
with our concept of Balanced Data Processing, the IBM 1620 is supported 
by extensive services. This includes a comprehen.sive library of mathematical 
routines and specific industry programs to permit you to put the 1620 to 
work without unnecessary delay, 

Ask your IBM representative about the unique advantages of the IBM 1620. 
Like all IBM equipment, it may be purchased or leased. 

balanced data processing 
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A TALENT 


WMAND CONTROL SYSTEMS 



STROM BERG -CAR i-SON 
A D v.sioN Of GENERAL DYNAMICS 

NORTH GOODMAN STREET • ROCHESTER 3, N. V. 


TIME . . . uitaJ element 
in our nation's defense. 

Response to attack 
must be immediate, 

Tha higher speed 
and greater range 
of more lethal weapons 
demand that Commanders 
of future military systems 
have a new degree of control 
that only electronics 
can provide. 

Before the command decision 
is possible, 

a mass of information 
must be gathered from 
far-flung defense elements, 
correlated, and presented 
to the Commander and his staff 
in readily understandable form 
. . . this is the function of the 
Command Control System. 

The speed and efficiency 
of this system must be such 
that it shall never 
have to be used of necessity. 

Stromberg-Ca rlson 
advanced developments 
in electronic transmission, 
processing and display 
of intelligence . . . 
the nucleus of 
It proven talent for 
Command Control 
Systems. 

Brocktire on reguest. 
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EDITORIAL 


Returning the Triple Crown 


Tlie last month of 1959 will have a permanent glow in 
the historv of American as’iation as the period when 
the triple crown of world records— speed, altitude and 
1 00 km. closed course— returned to this country’ from 
France and the Soviet Union. This feat was acconi- 
plished by Air Force and Na\y pilots in four different 
tvpes of combpt-read\' aircraft that established a truly 
leniarkablc enxelope of manned aircraft pcrfomiance— 
1,523.9 mph. ill level flight; 1,216.4 mph. around the 
100 km. closed course and 103,395 ft. altitude. Even 
at the beginning of the “fabiilou.s fifties" in aircraft dc\-el- 
opnicnt, it would lia\e taken a rosy-\’icwed prophet to 
risk predicting what has in fact become reality in the 
final month of this decade. 

Tlic altitude record has been the most clusise in this 
triple crowni for U. S. men and machines. It had reposed 
abroad for 28 years when USAF Capt. Howard Johnson 
returned it last year with a 91,249 ft. zoom in the 
Lockliced F-104. Last summer when we visited the 
So\iet Union for tlic Federation Aeronautique Interna- 
tionale conference, Sosict designers Alexander Yako\lcv 
and Sergei Ilyushin were extremely inqnisitise about the 
absolute altitude capabilitv of the F-104. The reasons 
for their interest in this subject «crc soon apparent. 

Hardlv a month after we left the USSR, that country 
made its first official hid in absolute world record com- 
lietition with a 94,658 ft. altitude mark in a delta-winged 
jet fighter designated T431, apparenth’ .some special 
designation of the Suklioi delta design that flew in 
protori’pe form at the 1956 Tnshino air show. This 
Soviet record duly homologated as official by the F.AI 
stood until early December when a McDonnell F4II 
carrier-based Navy fighter piloted by Cmdr. L. E. Flint 
topped it with a 98.5&1 ft. |3crform;incc. This Navy mark 
lasted onlv a few days before Capt, Joe Jordan, a USAF 
experimental test pilot at Edwards .AFB, took his F-104 
to 103,395 ft. for a new peak. Capt. Jordan actually hit 
105.000 ft. on one run, hut sufficient recordings to meet 
official requirements were not obtained. 

The speed record has been more at home in the U. S.. 
although since \\'’orld 3\'ar II it has reposed occasionally 
abroad. Last month the Soviet Union entered this 
competition with a 1,484 mph. mark, apparently with the 
same hpc Snkhoi delta but this time labeled bv the 
Russians as the E66. .Although this mark was pnblich 
announced in \foscow. it has not yet been officially filed 
with the FAi headquarters in Paris. .And it will he inter- 
esting to see if the Russians rcalh |>rovide the full 
documentation on this performance required for official 
records. But, official or unofficial, this mark didn’t last 
long either. Earlier this month a standard Convair 
F-106.A flying at full combat gross weight averaged 1,525.9 
mpli. while piloted by Capt. Joe Rogers of US.AF Air 
Defense Command. Capt Rogers is perhaps more 
familiar to readers of Avi.stiox Week as the pilot who 
flew onr veteran pilot-engineering editor Robert Stan- 
field on a Mach 2 iutcrcqst described in our issue of 
Sept. 7, p. 126- Capt. Rogers’ 1,525.9 mph, average speed 
is just below Mach 2.4 and was made during less than 
the best possible weather conditions. AA'ith better 


weaflicr, the F-106 should he able to push this mark to 
just over Mach 2.5 and a position from which it should 
be difficult for anything but n stainless steel aircraft to 
WTCSt it. It is interesting to note that the Mach 2.5 
capability of a USAF combat aircraft in operational serv- 
ice w-as demonstrated at about the same time that the 
British aviation industry disclosed construction of a 
stainless steel research aircraft designed to explore the 
speed range just above Mach 2.5 (see p. 22) and indi- 
cated first flight of tliis research aircraft would not take 
|3lacc until next year. 

'Ihe 100 km. closed course record has also roosted in 
Britain and France during the postwar era, and there 
has been no attempt yet \yy the USSR to enter this com- 
petition. The 1,216.4 mph. performance by Brig. Gen. 
Joseph H. Moore in a Republic F-105B surpassed the old 
record held by a French Dassault Mirage 3A. Gen. 
Moore is commander of the Tactical Air Command 4th 
Fighter Wing, the first operational unit to be equipped 
with the F-105 Tliimderchicf and the subject of a major 
Avi.MiON Week story in onr next issue. 

-As an added fillip, the Kaman 1I-43B turbine-powered 
helicopter wrested a class altitude record for helicopters 
from the Russian Mi-1 with a 30.100 ft. performance that 
found the two USAF II-43B pilots recording a minus 
70 mph. gronndspeed in the winds near their maxiinnm 
altitude. 

We have long supported keen intemational competi- 
tion in all aviation categories as a healthy stimulus to 
technical advance and a fair measure of international 
technical prestige. W'c bitterly opjjoscd the policies 
institnteel a few years ago by the then-Defense Secretary 
Charles Wilson that virtually withdrew any modern 
U.S. aircraft from this type of competition and gave a 
wholly false international im]>ression of our genuine 
capabiliri- in this field. M'e also urged the Soviet Union 
to join in this international competition (AW May 12, 
1958, p. 21) and have been heartened by their recent 
willingness to compete. Many people, iucluding onr 
staff, are still puzzled by the confusing designation svstem 
applied by the Soviets to their record-breaking militan’ 
aircraft. It would be a universal service if they clarified 
this |3oint or at least released pictures of the record-break- 
ing aircraft so that some common denominator could 
he established. 

'Ihe day is rapidly approaching when these measure- 
ments of manned vehicle performance will extend out 
of the atmosphere and into space, posing many new prob- 
lems both technical and political. The first, albeit un- 
successful. attempt to tackle these new problems was 
made by the United States delegation to tlic FAI con- 
ference in Moscow last summer. It is obvious that these 
attempt.s must be pressed vigorously if international aero- 
space competition is not to halt at the limits of the 
atmosphere. 

In the meantime, a hearty salute to the U.S. military' 
pilots who brought the triple crown hack to this country 
and to Lockheed, Convair and Republic for manufactur- 
ing their combat-rcadv mounts. 

—Robert Hotz 
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consists of two components — a transmitter and panel indicator. Because the Model }tS 
transmitter can withstand vibration to 2000 cps, it may be mounted directly on these 
engines without shock mountings. As a result, it ofTers greater reliability, accuracy 
and speed of response. 

Ordinary transmitters must be mounted off the engine and then connected by hose 
or tubing to engine pressure source. In sub-acro lempctatuces oil in hose can thicken 
and false or delayed pressure indications may result, 

The new Model transmitter is 50'"< smaller and 50C<i lighter ( 1.0 lb.) than the 
model 218 developed by Edison in 1956, It will meet requirements of new specification 
MlL-T-26638. 

Its simplified electro mechanical design makes installation and maintenance easy. 
Frictionless transmitter has only one moving part and maintains its accuracy in 
temperatures to 232 C 

For aJMliojial iaformalioii u riie lor pMicatioa 3049. 


Thomas A. Edison Industries 


WHO'S WHERE 


In the Front Office 

Lt. Gen. C. S. Itviiie (USAF, tet.) svill 
become a director of Houston Fearless 
Corp., Los .\ngelcs, Calif. 

Hugh S. Ferguson, a director, Miniature 
Pfuisiuii Beatings, Iiie., Keene, N. H. Mr 
Ferguson is president of National Rcscareli 
Coip. 

The Hon. Joliii A. D. McCurdy, a diree- 
tor. Canadian \'ertol .Aircraft. Ltd.. .\rn- 
pcior. Canada. 

G. L. Canfield, board eliaitinan and chief 
Ccecutixe offieer, .\ltainil Corp.. El Seguiido. 
Calif., succeeding Williaiu H. Blown, wini 

Russell C. Tarlot. president, and |anies 
F. Clark, chairman of the executive corn, 
niittec. ACF Industries. Inc.. New York. 

Donald C. Stewml, president, Seri'o. 
mcelianisin.s (Canada) Ltd„ 'i’oronto, Can- 
ada. Ollier appmiitnients at the Canadian 
subsidiary: Irving M. Liss, director of engi- 
neering and sales: George Kiuoiioki. maiin- 
factiirine manager; lohn II. Pile, chief of 
technical ffllcs- 

Kciincth M. Lord, lice president and 
general manager, Electronics Disision, 
Strombct|-Carlson. a division of Geneial 
Ds-nanhes Corp.. Rochester, N. Y. 

'T. Kenneth Greenlee and M'illiain P. 
Lear, Jc.. elected sice presidents of Lear. 
Inc., Santa Monica, Calif. Mr. Greenlee 
will be in charge ol the Electro-Mechanical 
Division; Mr. Lear, director of European 
sales and service. 

Robert J. Maroni, vice president-market- 


toit, Mi^. l' 


Robe 


I. Grei 


iiehanf Trailer Co., De- 
.-en named to head the 
established, integrated 
ivi^on, Los .\ngeles. 


hanced engineering. .Advanced Engineer- 
ing Division. D. S. Kennedv & Co., nith 
headquarters at the Montcrew. Calif., labo- 
ratory of the division. .Also: Howard H. 
Hubbard, manager of the Montetev lahora- 
lorv; C. M. Brown, engineering managet; 
M. E. Mower, business manager. 

F.dward J. Green, vice president-planning 
and marketing. Wcstinghoiisc Air Brake 
Co., Pittshiirgh, Pa. 

Alfred Sansonc 


furmg, A' 
Mrs. A 


.. W'ood 


Staiili 


Inc.*'Also;\. I.'l^Bm'd, director of flight 

‘’^.^'wi'lliani Walton Carter, chief scien- 
tist, .\rmv Ordnance Mis,sile Command. 
Redstone Arsenal. Himtsvillc. .Ala, 

Dr. Richard Holbrook, formerly assistant 
chief of the Defense .Analyses Branch, In- 
stitute of Missile Defense. -Advanced Re 
starch Projects .Agenev, has returned to the 
Rand Corp,, Santa Almiica, Calif., as the 
associate licad of the Opcrah'oiis Depatl- 
ment. Engineering Division. 

Edward L. Montgomery, executive assist- 
ant to the vice president and general man- 
ager of .Aeromittonic, a division of Ford 
iSlntor Co.. Newport Beach, Calif. 
(Coirthiiiec! on page 96) 
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INDUSTRY OBSERVER 

► ractic-jl Air Command is expected to acquire funds for an additional fisc 
wings of Republic I''-]03 fighter bombers in tlic r'iscal 1961 defense budget. 
AA'iiig totals about 75 airewft in tlitcc squadrons of 25 cacli plus attrition 
spares of lip to ciglit planes per wing. Total production for the five wings 
could be as high as -115 aircraft. 

► Meansvhile, Air Force board of high ranking officers has been established 
to analyze aircraft programs projected for fiitiite USAF use and determine 
which slioidd be downgraded in quantities and which slioiild be eliminated 
completely . All major Ait Force commands are represented on the board. 

► Messccschmitt proposal for a Macli 3 horizontal sitter VTOL design has 
a modified delta iving geometry, mounts six turbojets of 5.000 lb. thrust 
each. Two engines arc installed in the fuselage fot direct lift; the others 
arc paired in rotiitable naadlcs at tlic wingtips for lift and thrust. Possible 
powetplant is the Rolls-Rovce RB. 153. British have expressed an interest 
III tlic proposal, which is currentlv favored by tlic Gcnnan working group 
responsible for adianccd fighter designs. Tlie Messerschiiiitt proposal is 
complementary to the Hawker P. 1127 transonic design (.AAV Sept. 28, 
p. 54). 

► F'iat Aviation Diiision has begun cutting metal for the first of 50 G.9IR 
reconnaissance strike fighters for Gcmianr. Special armanienl installation 
has been develo|)cd for the Gennans built acoimd a pair of DEFA 30 mm. 
resolver cannons replacing four Browning 50 caliber machine guns on the 
standard G.91 figliter version. 

► Ojicrational lersions of Navv-Bcndix Eagle air-to-air missile probably will 
fincrgc svith a range slightlv in excess of 200 mi. Missile ivill be programed 
nut to about 10 mi. from tlic target by a combination of shi|iboatd and 
missile mid-course search radar. Pulse doppler terminal guidance will 
take over tlic final run to target. Present configuration is about 14 in. in 
diameter, approximatels' 15 ft. long. 

Kaman Aircraft’s Nuclear Dis ision is analyzing all possible countermeasures 
that might eoiiceisably be employed against a Polaris re-entry body under 
Naiy Bureau of Ordnance contract. Study includes self-induced countet* 
measures and natural Or other inadvertent coimtermeasuies as well as those 
that might be used by a potential enemv. 

► Fourth shot in a continuing series of full-scale model Mimiteman ICBM 
firings is scheduled this week from a test silo at Edwards AFB, Calif. Used 
to dctcnniiic silo cmironmcntal factors, the missile model has a partially 
loaded first stage. 

► Initial flight testing of American Bosch Arma Corp. inertial guidance 
system in an Atlas intercontinental ballistic missile is scheduled to start in 
Fehniary. During the first flights, tlie Atlas missiles wall be guided by 
General Elcctric/Biirroughs ground-based command system with perform- 
ance of the inertial system licing monitored bv telemetry. Subsequently the 
missiles will be guided by the inertial system. 

► Total of 61 Air Force-Doiiglas llior missiles base been programed for 
space booster applications. Of these. 22 haie been fired thus far— 8 in the 
Discoverer scries 14 in llinr-.Ablc cxpciimcnts. Latest Thors are using 
the lfi3.000-lb.-tlmist Rockctdvnc MB-3 Block If engine, 

► Study to quantitatively assess flic probabilities of injuring )>ottions of the 
cisalian population during flight testing of ballistic missiles and space vehicles 
is being conducted bi the Planning Rcscareli Coqi. of Los .Angeles for the 
Air Researcli and Development Command. 

► Cause behind a number of vahe malfiuicrions registered in Air Force 
ballistic missile firings tlius far has been traced to the basic mlvc design 
rather than to any manufacturing deficiencies. Over-all lahe redesign may 
be made. 
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GET THIS NEW DESIGN AID FROM THE 

MOST USEFUL REPORT ON . . . SILICONE FLUIDS YET PUBLISHED" 


Here’s an up-to-date design file on UNION CARBIDE sili- 
eone fluids for meeltunieal a|i|ilicalions tliat you'll find 
invalnalde. Assembled by your Silieqnes Man, it’s the 
most tlioroupb and useful set of engineering properties 
of silicone fluids yet publislied. 

Actually a working tool, it includes data slicels on 
visrosily-Ioinperaturc properties, apparent visrosily vs. 
sliear rate, compressibility, oxidative and tliernial sta- 
bility. lubricity, tbcrnial expansion. Ollier slieels are 
devoted to corrosion, specific beat, density, eoinpatibil- 
ily. and to sliip|iing, handling and storage data. 


Unlocking the secrets of silicones 



It’s invaluable for designing sboek absorbers, gyro- 
scopes, byilraulic systems, damping dcviecs, liquid 

New material not available elsewbcre includes viscosity- 
sbear relationsbip of dimethyl oils at shear rates above 
liumi) reei))rocal seconds. For your copy, just send the 
roupoii. Silicones Division. Union Carbide Corporation, 
30 East -12nd Street, New York 17, N.Y. 
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Washington Roundup 


Nike Zeus Funds Wit-hheld 

Office of the Scctctarv of Defense is withholding SI 37 
million authorized bv Congress for preproduction effort 
on the Nike Zeus anti-ICBM missile and reportedly 
has classified the reasons for the dccisioii to present 
Arnn from making public protests. Approximately 
SI 3-20 million of the total was scheduled to be used 
to establish mechanized assembly lines for producing 
tlic millions of ultra-reliable transistors, resistors and 
capacitors needed for Zeus radars and computers (see 
p. 55, AW Nov, 30, p. 7-1). As rccentlv as last Iiinc, 
the thcn-Secrefary of Defense Neil McElroy recom- 
mended in testimony before the Senate approval of the 
funds added bv the House “to accelerate furtber tlie Nike 
Zeus program.” 

Southern Transcontinental Proposals 

Smaller trunklines would reap tiic greatest benefits 
if tlic Cival Aeronautics Board follows tlie course lec- 
ommciulcd itv liurcaii counsel in the Simthcrn Trans- 
continental Service Case. Counsel V. Rock C.rnndnian 
proposed a complex of new routes which would create 
two new transcontinental carriers, and lie advised the 
Board to abolish interchanges prcscntlv providing serv- 
ices across the southern U.S. 

Gmndman recommended tlicsc new routes: 

• Delta .Air Lines route bevond its present Ft. Worth 
terminal to Los .\ngcle.s and San Francisco. 

• National .Airlines route bevond its Houston tenniiial 
to Los Angeles and San Francisco via San Antonin and 
El Paso, 

• Continental Airlines route between Houston and 
Los .\ngclcs vi.i San Antonio and El Paso. 

• Braniff Airways route from its Ft- ^\'orth terminal to 
Nfiami via New Orleans and Tamp. 

• Eastern Air Lines route between ,-ulanta and Dallas'' 
Ft. Worth via Jackson. Miss., and Shreveport, La. 

Of the Big Four tninklincs. onlv Eastern would 
benefit from these recommendations. .American .Air- 
lines' monopoly routes lictwecn Texas and California 
would be burdened with competition front three of 
tlic smaller trunklines. 

Anfuso Urges Space Teamwork 

Rep. Victor Anfuso (D.-N. Y.l, chainnan of the 
International Cooperation Subcommittee of the House 
Space Committee, contributed to the campaign for a 
joint U. S.-Sovict effort in space last week witli identical 
letters to President F.iscniiowcr and Russian Pretnier 
Nikita Kliruslichcv. -Anfuso told the two leaders: 

it is not too dilficult to visualize the early 
exchange of scientists who are specializing in tlic explora- 
tion or outer space, as well as an exchange of research 
infonnation in this field. Similar!)’, the two nations 
can jointlv undertake specific research projects of various 
kinds, such as the lauiicliing of satellites to sample 
certain plivsicai phenomena of the universe, the esfab- 
lishincnt of joint tracking stations to keep flight articles 
under continued observation, joint operations in regain- 
ing control of space eapsulcs returning to earth and 
their safe rc-cntiy into tW eartli's atmosphere. Later, 
ulicn man is introduced into the spaa- cmitoiinicnt. 
there could be joint logistic support for control and 
recover)’ operations ...” 


In a letter to T. Keith Glcnnan, administrator of 
National Aeronautics and Space .Administration, Anfuso 
said lie would support N.ASA's request for a bigger 
budget next j’car and asked that some of the monev be 
u.scd to expand N.ASA’s international cooperation sec- 
tion because “money alone in an all-out race into space 
will not solve tlic problem. In such a taco, without 
international cooperation. could impoverish our 
nation, without attaining the peace and the strength 

Soviet Discoverer Photo 

Soviet Union, in turn, is publicizing that its coopera- 
tion with the U. S. in space has extended into the 
military area. .A photograpli of Discoverer V. a militarv 
satellite, taken b)’ N'ladimir Logovskiv of tlic Vologda 
Pedagogical Institute, was fonvarded to the U. S. 'TIk 
S oviet press reported tliat Dr. Fred W'hipplc, director 
of tlic Smithsonian Astro|)livsicai Observatorv, Cam- 
bridge. Mass., has sent a rcplv “in wliicli he warmlv 
thanks” the Soviets for the observ-ations. 

Local Airlines Advertising Trades 

Local service airline hopes to expand the scope of 
regulations permitting tliem to trade transportation tor 
advertising were sharpi) curbed by the Civil Aeronaiitic.v 
Board last week. While granting a one v’car extension 
of the basic agreement, which also covers certificated 
intra-Hawaii and iiitr.i-.Alaska carriers and tour opera- 
tors. tlic Board cmpliasizcd that the purpose of tlie 
regulations is to provide the airlines a limited amount 
of relief from tlic full economic im|3act of advertising 
faccau.se of their ■'relativelv limited funds" and depend- 
ence on subsidy. For that reason CAB rejected the 
carriers' request to raise tlie ceiling of the trade values 
from the present SIOO.OOO to S150.000. noting that 
past annual values averaged about S68.000. and that tlie 
reguiations were never intended to cover the full cost 
of the airlines’ .idvertising programs. 

Nort'hwest' At't'acks PAA 

Kortlivvest .Airlines opened its case in the Trans- 
pacific rcpiite hearings last week witli a bitter attack 
on Pan American A\'orld Airways, charging that the 
carrier "dominates the U. S. flag international air 
travel industry a.s no other major U. S. industry is 
dominated.” In his testiraonv before Civil .Aeronautics 
Board Examiner William K. Madden. Northwest Via 
Prc.sidcnt C. L. Stewart said that 60% or more of the 
industry’s business is done by Pan American, .and lie 
added: “Moreover, it has owncrshiji in more than a 
dozen other important international airlines . . . and 
is able to mobilize the rcsouras of a w’orldwide net- 
work against its sniallcr competitors in local competitive 
situations." Stewart's testiinonv’ tvpified Northwest's 
over-all presentations, which were centered around the 
attack against Pan Aincric.m for holding “ . . - a mon- 
opolist's share of the market.” as Northwest President 
Donald AV. Nyrop described it. In essena, Narthwest 
has set out to prove that Pan American “seeks to 
expand its route authorizations to duplicate North- 
west's only routes to the Orient, while keeping its major 
exclusive routes, and obtaining for itself an ev’cn greater 
share of the Pacific traffic.” —Washington staff 
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Space Technology 


NASA Kills Vega, Adopts USAF Agena 


Rocket vehicle is canceled after capability, cost 
comparison of unit with Air Force space vehicle. 

Bv Evert Clark 

Wasliington— National Aeronautics and Space Administration has canceled 
development of the \'ega rocket and «’ill use the Air Force-de\eloped Atlas- 
Ageiia vehicle iiisteid to perform \'ega's space missions. This is the first 
large program canceled by NASA, and the action was taken “to reduce the 
number of rocket \ehiclcs in the U.S. space programs.” 

First suggestion that the \'cga be canceled in favor of the -\ir Force vehicle 
came from USAF itself. A comijarison of cost.s and capabilities of the two 
\ ehicles reportedly was discussed bv the Cis ilian-Military Liaison Committee, 
wliich is composed of Defense Department and NAS.A reprcsentatis’cs, and 
later by tlic National Space Council itself, witli the result that NASA was 
told to di.scontiiuic the Vega. 


XAS-A hopes to gain sonic reliability 
by the action but docs not expect to 
Sine much monev or time. Militari' vet- 
s of the Atlas-Agcna arc scheduled 


lyimnctrical dimethyl hydrazine and red 
fuming nitric acid. 

The second stage to be used with 
.ktlas for both the militar\- and ciiilian 
be fired before the icliiclc is used for missions, howcier. will be the .^gena B, 
space missions. This will pro- an engine with enlarged fuel tanks and 


(luce a flight hishirv- for the sehiclc and 
give launcliing teams cxperiencc. 

Tlie \'ega project was initiated bi- 
NASA after the Advanced Research 
Projects Agency and Air Force had be- 
gun the Centaur project. Both N'eg.i 
and Centaur use the Comait .\tlas as 
a first stiigc. Centaur, with a hidrogcii- 
fiieled second stage, offered considcrabli- 
greater payload lifting eapabilitv but 
was expected to require a longer time 
to dciclop. 

Rather than lielp .\RPA fund the 
Centaur. N,\SA proposed to get a i chi- 
cic more quickh- by using inodifications 
of off-the-shelf hardware— the Atlas plus 
the General F.lectric Vanguard engine. 
The Jet Propulsion laiboraton of the 
California Institute of Teclinology was 
to dci-elnp a 6,000 lb. thrust storable 
propellant engine for use as a third 
stage in later firings. 


a dual inmiiiig, or a-start, capabiliti-. 

'Ihe General Electric engine pro- 
duced 2S.OOO lb, thrust at sea level and 
il.OOO to 32,000 Ih. thrust at altitude 
in the Vanguard vehicle. For \'ega. it 
had been modified to gii c the nozzle a 
2i-to-l expansion ratio for altitude 
burning and to incorporate the start and 
restart ca|>abilitv. .Mthough chamber 
size and flow rate remained tlic same, 
the liigh expansion ratio increased the 
thrust to 51,000 lb, 

The .\gcna B will liaic approximately 
tlic same thrust. No models of the B 
have been deliscrcd to USAF thus far. 
F.arlv ones may he fired mi the Tlior 
lehicle. First shots of the Atlas-Agcna 
may be witli the .\gena A, followed 
later by die higher-thrust B model. 


B-52 EOI Canceled 


Vega Funding 

Work on h'cga was initiated ia.st 
spring. Funding through Fiscal 1060 
was S63 million. Sonic slippage oc- 
curred in schedules but a more impor- 
tant factor apparently was the success 
of the .\gcna stage in the Discoverer 
program. This stage is built hv Lock- 
heed .\ircraft Corp. and powered hv a 
1 3.000-lb.-thrust Bell Aircraft Corp. en- 
gine originally designed for use in the 
Convair B-58 bomber pod. 

Used as a second stage on the Doug- 
las Tlior, Agena has been fired eight 
times as the Discoverer satellite launcher 
and has perfonned succcssfiilli' six 

In this version, it weighs 1,700 Ih. 
dry. 8,500 lb. wet and can lanncli a 
600-lb. pavload. Propellants arc im- 


B-52 EOI Canceled 

\Vashington-.\ir Force last week can- 
celed a cnntiact for production of the 
B-52 electronic coiintcniicssnrcs sisteiii 
nilli Speny Gyroscope Co. .\ir Force, 
nliicli has spent approsimatcly S142 

diiclioii to date, hopes to save about 
S12-15 million in Fiscal I960 funds 
nriginallv planned for srstem prodnefion 
through' tlie cancellation. US.VF had 
earlier canceled the ptogrnin, then rein- 
stated it several davs bter (\W I,mc 29. 
p. 29). Coniiianics working «ith S|5erry on 
the program include Eitcl-McCnIlough, 
General Elcetric, Hallicraftcis, IT4-T 
Laboratories. Northrop, Radio Corp. of 
.America, Sylvania and Thompson Ramo 
M’ooldridge. Sperry says it hopes to 
limit its own layoffs to alioal 600 |)eoplc 
through transfers to other projects. 


N.ASA is expected to use only the B 
mndtls. altliougli some A models iniglit 
be used in near-space niissions- 

N.\S.A had ordered eight Vega ichi- 
eles-two next year, four in 1961 and 
two in 1962-and it is probable that it 
will use about the same number of 
Atlas-Agenas. Centaur may be avail- 
.iblc by the time the last of the NAS.A 
•Atliis-.Agcnas arc scheduled tor Bight, 
but military priority could affect this. 
•Although dci'clopmcnt of Centaur was 
transferred from ARP.A-USAF direction 
to N.-\,S.A’s booster program, the niilitarv 
requirenicnts indicate that the first 
eiglit or nine will be used bv the Air 
Force. 

Vega, Agena Timetables 

Under Vega's original timetable, it 
would hate been ready before the 
presently-planned availabilitv of Atlas- 
Agcna B. Because of slips, Vega re- 
cently liad been expected to be aiail- 
able in Januarv, 1961. 

N.ASA now savs it expects to be 
ready to launcli pavloads with Atlas- 
•Agena vcliicles by late 1960 and that 
the payloads will weigh about the same 
ns thei- would have with Vega. If the 
payloads arc to weigh as much, the 
.Agena stages would have to be B mod- 
cls- 

Of tlic S65 million programed 
tlirougli Fiscal 1960 for Vega, some SI 5 
to SI7 iiiillinii is not recoverable. Tlic 
remainder of the money will be used 
for .Atla.s-.Agenas and additional pa\- 
loads. plu.s some research and dciel- 
opment work on Centaur. TTie extra 
iiioiicv for Centaur is not expected to 
speed up its schedule. 

Lockheed will be the contractor for 
tlie .Agena B stage. Vehicles prolxibly 
will lx honelit tlirnugh .Air Force’s 
Ballistic Mis.silc Diiision. Pailoads for 
deep space missions will be handled 
bv jet Propulsion Labor.itorv and those 
for neat space missions l>\ the Goddard 
ITiglit Research Center. A'eliiclc dc- 
lelopnicnt will be supenised at the 
headquarters level hv N.ASA's new 
I.amicli Vehicle Programs Office under 
US.AF Maj. Gen. Don R. Ostrander 
'AW Dec. 14 p. 26), and. at the field 
level, is expected to involve the present 
.Arim- Ballistic Missile Agenci' dcicl- 
opmciit team, which will be transferred 
to N.ASA. 

Most |5roniinent casualty of the 
eaiiccllation is the GE engine, although 
JPI.'s 6.000 lb, storable engine may 
not be developed much further. Tlic 
JPL engine is now being static tested 
at Eduards AFB. N.AS.A refers to it as 
an “advanced dciclopmcnt project” 
since the cancellation, and the agency' 
said the number to be built and their 
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disposal has not be'Cn settled. The 
engine was not scliediilcd to be readv 
before 1961. and it is possible that it 
will not be used witli any launching 

One GE engine is undergoing pre- 
flight readiness tests now and was cx- 
)jcctcd to be ready fpr deliicty on 
schedule next month, with two more 
engines reads as back-ups. Ten were 
to haic been built. .About 80% of 
the hardware work had been done, and 
esety milestone date had been nict. 
Some S4 million of GF.'.s S5.1 million 
contract will not be recoverable. 

The engine had undct|nnc some 20 
start-restart tests at simulated altitude 
in tunnels at N.AS.A’s Lewis Research 
Center. Burning time for the engine is 
a total of 250 see., interrupted by a 
coasting period. Engines liad been 
sFarted, stopped for 90 min, and re- 
started. It had the eapabiliti for re- 
start afte-r .is iiiiich as an eight-hour 

Engine would haic used a liydrogcn 
peroxide attitude control system for re- 
acquisition of fuel for restarting. GE 
expects to go ahead with scicral growth 
plans for tTie engine, including use of 
storablcs and increasing thrust through 
the high expansion ratio method, using 
its own funds. N.AS.A said it cannot 
conceive of any application for tlic en- 
gine now. GE expects some layoffs of 
personnel to result from the cancellii- 

Construction has begun on Complex 
36 at Cape Canaveral, ITa.. wliieh was 
to have been the Vega launch pad (AW' 
Dec. 14, p. 67). Vega required a 166 ft. 
gantry, compared with the 115 and 130 
ft. gantries now in use for .Atlas-boosted 
ichicles- Plans called for the comple-x 
to incorporate facilities for handling ad- 
vanced fuels, indicating it might be 
used for Centaur launchings as well. 
Construction of the complex is ex- 
pected to go ahead, although some de- 
sign changes may be made. 

Vega was to have had tlie capabilitv 
to put 5,800 lb. into an earth orbit; 740 
lb. into a 22.000 mi. orbit; and 930 lb. 
into orbit around the moon. Missions 
proposed for the vehicle cither in its 
two-stage or three-stage configuration 
included soft-landing 430 lb. on the 
moon; liard-landing 650 lb. on the 
moon; putting a television scanner into 
orbit around the moon; putting a 5.000 
lb. metc-orologieal satellite into a 
300-ini. orbit around the earth; putting 
cx|3orinicntjl communications relav sat- 
ellites into a 22,000 mi, orbih putting 
a two-man capsule into an eartli orbit 
that would last for a week or more; 
sending 1,300 lb. to the vicinitv of Mars 
and Venus; putting piiyload.s into orbit 
around those tiro planets; and attempt- 
ing entry into the atinosphcrcs of Mars 
and Venus. 



Explosion Postpones Titan Tests 


AVashington— Further attempts to 
launch an Air Force Martin Titan to 
test second stage ptopnlsioii «erc post- 
poned temporarili’ last week ivliile engi- 
neers attempted to pin|)oiiit the cause 
of the explosion of a Titan C on its |iad 
at Cape Canaveral, Fla. .A faultv rclai 
in the safety dcstruct system is believed 
to have triggered the explosion. 

List model of the B lot, the B-7.A, 
has liccii static tested and had been 
scheduled for launching tlirec davs after 
the C which exploded. Second C model 
was due to follow tlic B-7.A launching 
by a few days. 

Data reduction and tests of similar 
relays had not determined bv late last 
week wlictlicr the dcstruct relay failed 
itself or whether sonic other action 
caused the relay to close. 

Safety system consists of a command 
receiver, tlic suspected relay, and initia- 
tors which set oft a primer cord rmining 
along the sides of the fuel tanks. Tlic 
system is supposed to function only 
upon a command signal from the range 
safety offia-r and only in Bielit. The 
conimand receiver Iti^ers the relay, 
which actuates the initiators. Tlie re- 
lay from T itan C was recovered. 

Missilc’.s engines had ignited and had 
burned for almost cxactli four scconds- 
If should have achieved liftoff at just 
under four and a half seconds. Explo- 
siic bolts that release the missile from 
its launch stand arc supposed to fire 
within milliseconds of the time that 


the reiav actiiated the explosion, so a 
possibility existe-d that shock caused by 
the bolts might iiaie closed the relav. 

Destnict system is the same one th.it 
has been on all Titans. US.AF specifics 
liow it wants a dcstruct svstem to work 
and Martin designs it and installs basic 
parts of tlic system on the missile at 
the factory. Initiator squibs and primer 
cord arc not installed until the missile 
is at Cape Caiiaieral. One of the final 
prelaunch .steps is maniral turning of 
an arming |)in in the initiatnr. 

Tlie Tilan dcstruct system has not 
been tested in flight, altluingh some 
otlier missiles have been destroied de- 
liberately. and this probable would have 
been done on a Titan flight after test 
objcctiics for that pirticiilar shot had 
been completed. 
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Belgians, Dutch Weigh Fighter Selection 


By Da^'id A. Anderton 

Geneva— Final selection of an all- 
purpose airplane re-equipping Belgian 
and Dutch air forces is expected in Jan- 
iiiirv. Aviation W’ef.k has learned. Tlic 
choice is bclies’cd to be between the 
l.ockhecd F-lO-t StarfiglUcr and the 
Dassault Mirage t. 

'Die prospectir'c order is for approxi- 
inatelv -100 complete aircraft plus sup- 
port equipment and spares. One aii- 
thoritatise estimate is 170 Belgian and 
200 Dutch. The new airplane is to be 
capable of three major missions: attack, 
reconnaissance and intcrn'ption. It 
will replace all Republic F-S-41' fighter- 
bombers. North American F-SfiK all- 
weather fighters and Hawker Hunter 
dav fighters now in sersicc for both 
Ilf the forces. 

Official spokesmen for both scrsices 
emphasize no final choice or decision 
has been vet made and no intergovern- 
mental agreement exists. Such agree- 
ment mu.st precede mutual selection 
equipment, they added. 

Both countries made engineering and 
pilot v aluations of available foreign air- 
craft. 'Die Dutch nfficiallv named the 
Starfighter and Ntiragc i in carlv De- 
cember. The Belgians are reported fa\'- 
oring the Mirage 3 but have made no 
official comment. 

Unofficialls', both countries arc an- 
noyed at premature reports identifying 
one airplane or another as fasored or 
selected. The\' feel such stories arc in- 
spired by the manufacturer insolved. 
Like most European countries, Belgium 
and Holland resent anything resembling 


external pressures. Ccnsentional Ameri- 
can sales techniques, including press 
conferences, are regarded with some 
siispicision. 

iTie final choice is hound to he nude 
for a combination of militarv. political 
and social factors with major emphasis 
on financing the purchase. Both coun- 
tries assume Americans will help witli 
casv pavment terms if an .American 
plane is bought, but both are uncertain 
him- far the .\mcricans arc prepared to 
go. Ibc French are reported to he offer- 
ing Bisv terms for the Mirage. 

'Hie Belgians are having major 
hiidgct.in prnlilcms meeting defense 
costs and tlic entire defense estahlish- 
nit'iit is now Hiidcrgoing careful scrutins' 
for reduction of exjienscs. Purchase of 
neiv equipment is a major share of 
future fuidgets and the Belgians ptol> 
ahlv are placing financial considerations 
highest on the list of factors. 

Small Industries 

.\nothcr major factor is that both 
countries ha\e small but vociferous air- 
craft industries employing considerable 
numbers and for political and social 
reasons thc\ want to keep these indus- 
tries alive, IIk' chosen airplane prob- 
able be built partially bs- both countries 
and terms for doing this could affect 
final choice. 

In ease of the Starfighters, negotia- 
tions arc being conducted on a govern- 
ment-to-gosernment basis and the 
price is not available. However, recent 
German orders for the F-104G indicate 
the unit price of a complete airplane, 
equipped and with spares, approximates 


SI. 6 million figure (see box below). 

West Germany holds license rights 
for \Vestcm Europe on the F-1 04G ver- 
sion, whicli would be practically identi- 
cal with the Bcigian-Dntch Starfighter. 
If the Dutch were to order the plane, 
total European production would ap- 
proximate 1.000 units and costs cnnld 
he reduced considerably. The Belgians 
and Dutch are free to negotiate either 
with the Germans or with Lockheed 
dircctls' because tlic Germans base 
waived license rights for the G version 
in this instance. 

Recent talks between the Dutch De- 
fense Minister. S. H. Visser, and West 
German Defense Minister Franz 
Strauss, presumably aimed at reaching 
some pricing cnncc.ssion.s on the pur- 
ch.tsc of .Starfiglitcrs from Germany, 
has’c not shown progress, say Dutch 
soufccs, and the most recent offer from 
the French has taken on new signifi- 

Tlie French arc reportedly offering 
the Mirage 3 at a price about $200,000 
cheaper than the F-104, with easy terms 
for pavment and license rights for manu- 
facture of most of the complete Mirage 
weapon system: airframe, engine and 
asionies gear. Under this proposal, 
Fokkci in Holland would build up to 
95'^' of the airframe, Belgium would 
build the Sneema .^ta^ engine, and 
Phillips in Holland would handle pro- 
duction of asionic eqiiipment. 

Reports ace that tlie French are try- 
ing to strengthen their aircraft industry 
and are willing to negotiate as far as it 
is possible tn do so. This market is 
one of the few left for sale of any mod- 
ern military aircraft, and French orders 
for the Afirage 3 still total only a few 
hundred, considerably under the num- 
ber of Starfighters to be built, for ex- 
ample. French representatives have 
been plugging the idea of a strong 
European aircraft industry, in which 
their own would naturally play an im- 
portant part. The recent sale of four 
Sud Aviation Caravelle Mk. 6 transports 
to Sabena, the Belgian airline, with an 
option of four more (see p. 28), is re- 
garded as related to this problem of 
military aircraft procurement, possibly 
through terms granted bv the French to 
the Belgians. 

Republic Aviation Corp. has made a 
strong drive to get its F-105 fighter- 
bomber accepted. It is locally regarded 
as no coincidence that the F-103 just 
took the world's closed-course speed 
record assay from the French Mirage 3 
<see p. 24). 

Republic has proposed European pro- 
duction of a major part of the F-105 
weapon system and is quoting a current 
price of about $1.4 million per unit. 


Germans Re-Order Lockheed F-104s 

West German Defense Ministry has confirmed government approval to purchase 
anutlicT 364 Lockheed F-104G Starfighters in addition to the 296 F-30-ts for which a 
contract prcviouslv was signed in Bonn {AW Feb. 16. p. 33). Cost of the 364 Star- 
fighters is roughly S600 million. 

At German Defense .Ministry’s rcqiicsl the F-104G has been developed for multi, 
purpose duty as an interceptor, fighter bomber and reconnaissance plane. Negotia- 
tions are continuing and a decision is ex|>e«ted to be reached shortly on whether part 
or all of the 364 aircraft arc to be produced under license In Germanv. 

Of the 296 F-104s purchased last February, 200 ate now being pt^uecd nndci 
license In Germanv. Of the 90 bought directly ftnm Lockheed. 30 trainers arc 
scheduled for delivery beginning in M.iy and lasting until Oclobct-Novembci, 1961. 
The remaining 66 airplanes arc scheduied to become operational bv the mid-1961. 

Powcrplaut is the General Electric |"9 turbojet engine. 'Phe 'Starfighters will 
replace the Republic F-84F and North .American F-S6 type aircraft still in 
service with the German Luftwaffe. 

Slmultaneouslv, the ininistrv confirmed goveminciit approval to purchase Martin 
’IM-71 Mace missiles costing about Sll 5 million. Subject to further negotiation and 
agreement between the U. S. and Gcmian defense authorities, the Germans propose 
to equip several battalions with Nike missiles with atomic warheads. The formahmi 
of one Hawk battalion also is under consideration. 

Present strength of the German Luftwaffe is 57,000 officers and men which the 
Defense Ministry aims at stepping up to between 85.000 and 100.000. 
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New ARDC Divisions Formed 


British Merger 

London-Dc Havilland Aiccr.ift Co, 
shareholders nill be asked to approve the 
company’s acquisition by the Hawker 
Siddcicv Group. .A takeover bid sub- 
mitted bv Hawker Siddelcv fallows de- 
mands bv Minister of .Aviation Dimcaii 
Sandss that the indiistiy regroup into 

engine companies (AM' Dec. 7. p. 35). 
Karh’cr discussions between Hawker and 
Blackburn a|>pa>enlb have been aban- 
doned (see p. 89). 

’To effect the ineiget. Hawker Siddcicv 
lliisilland stock worth u]iprovimatcls 

One Hawker Siddelev common ' share 
($2.80) would be offered for each dc 
Havilland common share ($2.8(1). ’I'ha-c 
llawkct Siddelev 5i% $2.80 preferred 
shares and $2.80 in cash will he offered 
for every four de Havilland iJ'V S2.S0 
prefened sliares- 


ni)t iucludiiig spares ur grinincl equip 
niciit based on Iviiropc-.m ]5rocliictioii of 
250 aircraft. 

Both countries plan to replace .ill 
current figlifct-bonibct ami figbter-iiiter- 
ceptor squaclrcnis with units built 
around a single airplane. Similarities 
in militarv problems and planning 
|jrompted consideration of re-erjiiip- 
incnt cooperation. 


W'asliington— Air Rcseardi and De- 
velopment Conniiand officially acti- 
vated Ballistic Ntissilc Division and 
WTiglit .Air Dc\elo|)nient Division last 
week as two of the four nevv disisioii.s 
to be formed under .ARDC's rcorgani- 



Oct, 12. p. 35), BMI7 will retain its 
role as manager of ballistic missiles and 
s|)ncc systems, and relations witli Air 
Materiel Command Ballistic Missile 
Center will rein.iin tlic s,inic. Maj. Goi. 
O.sniond ). Ritland remains as com- 
niandet of BMD. 

Ballistic Missile Division will base 
operational control of tlic missile static 
test site at Edwards .Al'B, Calif., and of 
the 6555tli Test Wing at Patrick .AFB, 
Fla. Ilic division also directs activities 
of tlic fi594t!i Test W'ing at Palo .Alto, 
Calif. 

Division Responsibilities 

Wright .Air Development Division 
was formed at Wriglit-l’atterson AFB. 
Oliio, and will be responsible for de- 
\elo|)ing a varielv of sseapon svstems. 
including aircraft, aerodvnamic missiles, 
missiles associated with aircraft, manned 
siiacc .systems and su|)|iort systems. 

'Hie new division includes elements 
of liie Wright .Air Development Cen- 
ter ami .\RI,3C headquarters' Directo- 


rate of Systems Xraiugement, both of 
wliicb are being discontinued. Onlv 
W.ADC laboratory not included in the 
new division is tlic .Aeronautical Re- 
searcli Dihoratorv. at Wriglit-Pattcrsmi. 
vs-bicb eventually will be assigned to 
the .ARDC Research Division. 
Directorate Setup 

W'.ADD is coniniaiukxl bv Maj. Gen. 
St,inlev T. Wray, fonner WADC com- 
nunder. Division includes a Dirccto- 
r;ite of Sy.stems Management under 
Brig. Gen. Joseph R. Ilolzapple. a 
Directorate of Svstems Fngiiiccriiig 
under Col. I'rcd J. .Ascani and a Di- 
rectorate of .Advanced Svstems Tccb- 
nology under Col. Albert L. NA’allace. 
Jr. A'icc commander of tlie division is 
Col. W. R. Crohs, chief scientist is 
John F. Keto. 

IDirectnratc of Systems Managenieut 
will manage contractor work on weapon 
sv.steins and will include the AA'eapon 
Sv.stems Project Offices which oi>crated 
under the old .ARDC Directorate of 
Svstems Management. Directorate of 
Systems Engineering will provide the 
engineering competence to direct con- 
tractors’ technical efforts, and the Di- 
rectorate of .Advanced Svstems 'I'echnol- 
ogy will plan fnlnre .systems and work 
on the advanced technology leading to 
these future systems- 



USAF Uses Regulus II As Bomarc Target- Drone 


Several Chance Vought Regulus II 1,000-mi. range luissilcs originally develoiKd for Navy arc now being used by USAF as siipeisoiiic 
target drones for the Boeing Bomarc interceptor uiis,silc in firings ftnni the .Air Proving Ground Center, Egliii .AFB. Kla. Three firings 
against the Bomarc have been attempted thus far. In the first, a iicar-miss w-as recorded. Second launch resulted in the destruction of the 
drone 200 mi. from the Bomarc launch site. ’Iliird attempt was aborted after a maltiirich’im in the Regulus drone, lit the picture above, 
a Lockheed 'I'-33 is guiding a Regulus If to a landing at F^liii after an evaluation flight. 
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Bristol T.188 May Be Ramjet Testbed 


Loudon— Bristol's T.ISS shiinlcss 
sit’d M;idi ■? research aircraft (A\\’ Dec. 
14. p- 55). due to fl\ next autuimi. may 
be iiscel priinarih’ as an engine testbed 
for ramjet and mixed ram-tnrbojct 
power plants now under dcsclopincnt 
by Bristol Siddeley Kngiiics, Ltd. 

I Ire research role will include investi- 
g^ition of flight and control svstems and 
aerodynamic surfaces at speeds up to 
Mach 5 and possibls bcMind the capac- 
ity uf its |3rescnt powerplanls. ,\t least 
two aircraft arc under construction, 
Features of its fsro dc Havilknd Gs’- 
roll )r. DCJ.IO engines inchide a \-ari- 
able geometry , conscrgcnt-discrgent 


multi-petal nozzle, high-augmentation 
afterburner and a notabis low frontal 
area for a thrust with afterburner of 
'4.000 lb. (AW Sept. 14. p. 6S). 

Partial declassification of the '1.1S8 
almost a sear before its first flight 
|)ossibl\’ was influenced b\ political 
reasons aimed at publicizing the British 
effort in this field, and as a morale 
booster for Britain's struggling aircraft 
industry. Usual practice in Britain has 
been to ssait until the first fliglit for 
formal release. 

N'o inilitars requirement for the air- 
craft now exists and the configuration, 
which apiX'ars to Innc been adopted be- 


tween fisc or six velars ago, bears no re- 
lation to am’ current projected British 
su|)ersonic airliner. 

Ilie aircraft has a 55 ft. span, thin, 
Incoin'ex wing of 49r tfiickncss-diord 
r.itio and mounts engine nacelle’s near 
rile center of each senn.s|)aii. One ad- 
santiige claimed for tlic- wing engine 
nacelles i.s the ease of engine change 
afforded should altematisr propulsion 
ssstcins be imestigated. by-product 
uf the engine location is stiinc drag re- 
duction due to .shockwasf interaction 
between nacelles and fuselage wlticli 
create fasorable intake conditions. 

This engine position also made a 
liigli tail position obligatory, a slab unit 
being nioinited at the top (rf a highly 
swept, fixed fin. The rudder has con- 
stant chord. 

Ova! section fuselage is 71 ft. long, 
slimvs some area ruling and has maxi- 
mum dimciisimis of 5 ft. 9 in. x 4 ft. 
Hi in. depth nccessarv to accommodate 
the pilot and ejectiun seat. Fuselage 
mounts the lauding gear. 

Wing details reveal leading edge 
sweep of 58 deg. o\er the center sec- 
tion of each semi-span, stepped to 64 
deg. os'cr an all-mos'ing tip wliich func- 
tions as an aileron. Small leading edge 
extensions at nacelle and fuselage junc- 
tions improse the flow. Outboard blis- 
ters on the wing underside arc believed 
to shroud aileron jacks. 

ITailing edge flaps arc fitted on the 
inner wing section and airbrakes are 
located at the rear of the fuselage. No 
other high lift acrodvnamic devices are 
belicsed to have been incorporated. 
But the company claims that low speed 
handling characteristics arc not inferior 
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to other supersonic aircraft and see no 
reason wliv the niaideu flight should not 
take place at F'ilton. M'ing area is 596 
sq. ft. and the gross weight probably is 
about 40,000 lb. 

Ceramies are not used structurally 
and pla\ a minor role clse-ssliete. The 
aircraft is sirtualU an all-iveldexl, stain- 
less steel structure and is not tiumglu 
to make significant use of sandwich 
construction. 


Los .Angeles— .-\ir Force plans for 
nuclear-energv hardware relatexl to 
upper-stage space puwerplant require- 
ments for intcr|)lancftiry missions indi- 
cate that a feasible electric iiropnlsioii 
svsteni mas be desclopcd within 6ve- 
to-six '’cats. 

One of the aitical developments for 
such a space power|)lant— cither ion or 
|)lasnia— is liglitsveight electric power 
generating equipment. .Anticipating 
problems in tins area, .Ait Force's 
Wright .Air Doclopnient Center is 
initiating an industry competition foi 
the design study and dc'elopmetil of 
a 500 isw. miclcat-incclianical power 
ss’stem for electrical ptopulsioii engines. 
Timetable highlights are: 

• Requests for |)tO[»sals were distrilr- 
uted iti Noscniher to scle-ctcd industry 

• Induslts briefing was scliednled for 
last week' at WADC. 

• PtO|)osals on the nuclcat-iiieclianical 
power ssste'm are due from industrs’ on 
Feb. 1.' 

Air Force anticipates that the pro- 
gram will imohe five-to-six years of 
effort from the initiation of the study 
pliase of the |jrogram and has advised 
industt' of this time projection. Both 
Air !''orce and industry realize tliat lire 
attaimneiit of a 300-kw. capacity can- 
not be acliiescd by the relatiscly simple 
extrapolation used in boosting the 2 kw . 
SN'.AB 2 to the 50 kw. SN.AP 8 nuclear 
turboelectric power generation systems 
(A\y Dec. 7, p. 87) now under dcsel- 
opment. 

Development Complication 

Another complication to the dcs clop- 
mcnf is that .Air Force is specify ing that 
the 500 kw. capability is to incorporate 
a growth potential to 1,000 ksv. This 
initial power capacitv for electric pro- 
pulsion plus the required growth poten- 
tial tags the program as a distinct state- 
of-tlic-art adsancement over systems 
now under development. 

.Another requirement of the 300 kw. 
nncle’ar-mechaiiical power system is tlrat 
it must lias’C a closed cvcic dynamic 
comersion scheme. Competitors also 


Engine flight tests ate due to start 
next moutli in a Glostcr Javelin. 
'I'wents models we-m used in ’a wind 
tunnel program to evaluate suixr- 
sonic .icrodMianjic and stress cliaracter- 
isties. Free fiielit rncket-boosted models 
flown from the Roval Aircraft Est-ab- 
lishnient were used to imestigate flut- 
ter cliaractcristics. using high frequency 
tclcmetn techniques desclope-d by the 
Bristol Guided Weapons Department. 


must spc'cifv the operating cycle, as 
]>arf of their proposals. 

•Air Force is not promoting the entire 
study alone. F'irst year's studv will be 
financed by the .Air Force only, but 
foTlowiiig vears of the effort will ins’iihe 
participation of the .Atomic Energy 
Commission as well. 

Fstimatc is that about 20 industry 
members will submit proposiils to 
W'ADC in the comijetition for the 
500 kw. system. Tlicse- jirohably will 
include: 

• North American .Aviation's .Atomics 
International Division. 

• General Electric Co- 

• AA'estingliouse Electric Co. 

• 'I’lie Martin Co. 

• Aerojet-General Cot]). 

• Marquurdt Aircraft Corp. 

• General Dynamics Corp.’s General 
.Atomics Division. 

• Lockliecd Aircraft Corp.’s Georgia 
Division. 

• General Motors Coqs.’s Allison Divi- 

• Curtiss-M'riglit Coq>. 

• Ganctt Corp.’s AirResearch Division. 

Marines Order Missile 
De\ eloped by Germans 

Washington— Marine Corps has or- 
dered 100 portable, lightweiglst anti- 
tank missiles developed by a W'est 
Getnian firm. It will be evaluated be- 
ginning next month at Camp Pendle- 
ton, Calif. 

Tlic 20 lb. missile is wire-giiidcd 
from a small control box. It carries 
a 3.5 lb. .sliaped warhead which re- 
portedly can penetrate 21 i in. of armor 
plate. Nlissilc has a maximum range of 
nearly 2,000 vards. travels at a maxi- 
niuni velocity of 191 mpli. and can 
be fired from flic ground without the 
need for a special launching platform 
(AW June 29. p. 45). 

New anti-tank missile bears tlie name 
of the Cobra, same name designation 
that Iras been applied to a new air-to- 
surface missile being developed by Nava! 
Ordnance Test Station at invokem. 


Calif., also for the Marine Corps, and 
intended to home on enemy r.idar sta- 
tions. 

rhe anti-tank Cobra was developed 
by Boelkow Entwickhmgen K. G. of 
Munich tor use by the \\'est German 
-Army. Davstroni. Inc.. Murray Hill. 
\. J., has obtained exclusive rights for 
the sale and inamifacture of the weapon 
in the U. S. I'he missile is expected to 
cost less than Sl.OOO in quantity pro- 
duction, according to Daysirom csti- 

'I'lie missile, measuring 50.7 in. in 
length and 3.9 in. in diameter, has 
cruciform wings wliich also ser\c as a 
hiuncliing platform- Missile takes off 
under power of an externally-carried 
solid-propellant booster whose thrust 
vector is angled down to provide a 
22-deg. takeoff angle. .After booster 
burnout, solid-propclhint sustainer en- 
gine takes over. 

Total burning time of the two en- 
gines is about 50 sec. 

Ilic anti-tank Cobra carries a string- 
wound gyroscope for stabilization. Mis- 
sile gnidaiicc is provided by spoilers in 
c-.ich wing which are solenoid operated 
Spoilers oscillate at about six and one- 
tuilf cvelcs per second under no-coni- 
inand conditions, lock into one posi- 
tion or another wlien a steering 
command is received from the ground 
con trollcr. 

Guidance signals arc transmitted over 
a thin tw o-conductor wire wliich is un- 
reeled as the missile proceeds toward 
it.y target- Steering signals are intro- 
duced from a small 4 4 lb. control box 
with a miniature control stick wliicb 
gives up-dowu. left-right signals that 
are transmitted bv wire to the mi.ssile. 

The missile and its dcbiched warhead 
am carried in a lightweight packing 
case. AV capon can be assembled, set 
up and ready for launch in less than 
two minutes. Daystroni says. .As inaiiy 
as eight Cobra missiles can be fired 
and guided from a single control sta- 
tion. but only a single missile can be 
guided at an\ one time. The warlicad 
is armed automatically approximately 
llitee seconds after launcli. 

’file Cobra, referred to also as 
Weapon System SIO. includes a porta- 
ble field simulator that can be used to 
train operators in guiding tlic weapon 
without firing actual missiles. It con- 
sists of a large cathode ray tube on 
which arc displayed a target, whose 
size, position and niovcmcnt arc con- 
trolled bv an instructor, and a small 
pip, representing the Cobra, which is 
guided bv signals from the trainee’s 
control swtion stick. 

Compared with other anti-tank mis- 
siles now in use, Daystrom says the 
Cobra is lighter, less complex. Ics- 
costly, has a warhead with greater pen- 
etration power and requires no launch- 
ing platform. 


USAF Invites Design Proposals 
For Nnclear Space Power System 


AVIATION WEEK, 0« 


sr 21, 1959 



French Stand Hampers NATO Posture 


By Robert E. Earrcll 

Paris— Effccti\cncss of North Atlantic 
1 reaty Organiaition inilitatv posture in 
W'cstcni Europe continues to hinge on 
.m unsettled difference between I'rancc 
and the United Slates over how the 
NATO treaty should be operated. 

This «as the main conclusion drawn 
bv iniiitart obsersers here as NATO 
held its annual ministerial meeting on 
the eve of the Paris Western summit 
conference. The problem continues to 
center on I'rench refusal to accept in- 
tegration of its European units under 
unified NATO coinniand. Behind this 
l•’^cnch militars' police looms the com- 
plex political aspirations of hrench 
I’residcnt Charles dc Gaulle to care 
out more .significant role for I'rancc in 
world affairs. 

Military Portions 

Militarv portions of the N.VI'O min- 
istetial meeting were sparked bv an ex- 
change between hrench and U. S. offi- 
cials over recent criticism of the French 
attitude made by Gen. Nathan Twin- 
ing. Twining, in a secret Paris talk 
before NATO’s Militarv Committee a 
week earlier, singled tuif I'rancc as the 
major offender in N.\TO's sagging mili- 
tarv posture. 

Defense Secretiiri Thomas Gates, 
speaking at the NATO ministerial 


meeting, denied a Trench request that 
I'wiiiing's leaked remarks be repudiated. 
Gates told the meeting that the U. S. 
endorsed the "military snb.stance" of 
Twining ’s criticism. 

Despite the Franco-Ainerican clash, 
NATO members agreed to sujrport a 
continuing military program wliich pro- 
rides fot a considerable buildup of 
atomic delivcrv capabilitv among 
N.M'O forces in \\'cstcni Europe. 'Ibis 
program calls for some 100 rocket and 
missile battalions by 196', instead of 
tlie present sO, Included in tliis missile 
inventors will be Martin Maces and 
Persliing tactical missiles, and perhaps 
also N.\TO dcrelopment of the British 
Blue W'atcr tactical missile (AW' Dec. 
14. p. 29). 

Gates said that N.\TO-wide dcselop- 
menf of ss’capons such as the Hasvk 
groinrd-to-air and Sidewinder air-to-air 
missiles, whicli European members ate 
financing and building tlicmschcs, 
points to a new trend in NATO’s arma- 
meirt program. Gates also cited N.ATO 
dcrclopmcnt of the French Bregiict 
tssin engine .Alizc anti-submarine war- 
fare aircraft as a “successful project.’’ 

Both Gates and U. S. Secretary of 
State Christian llcrter emphasized that 
the U. S. expected European NATO 
members to take on more of financial 
burden in keeping N.^TO's armament 
up-to-date. European reception to this 


idc-a. according to a U. S. source, was 
"warnilv satisfying.’’ Most U. S. offi- 
cials, in fact, pris'dteh' expressed their 
relief that— aside from I'rdnce— esety 
otiicr NATO nation supported the 
U. S. delegation down the line. 

If the N.ATO ministerial meeting 
failed to settle Franco-.Amcrican differ- 
ences over N.A’rO, few military ob- 
scn’crs expect the W'estem summit 
conference to do an\ better. 'Iliis is 
because Gen. de Gaulle is flatly op- 
posed to NATO’s principle of integra- 
tion of forces at command levels wher- 
crer this nrcans France would lose 
control over tire deploriircnt of its 
national forces. Thus, in certain NATO 
areas of responsibilitv, such as Euro- 
pean air defense, France alone of the 
N.ATO nations has rcfii.scd to integrate 

Tlris I'rench attitude has been con- 
sistent oret tlic rears and actually 
predates Gen. de Gaulle’s arrirul to 
power. But NATO officials point out 
that Soviet adrairces in airpower or’cr 
the years has made the question of 
European iiitegtatcd air defense vitalh' 
inrportant, N.ATO’s earlv rvaming ra- 
dar srstcnr, slated for completion late 
next rear, is based on the principle 
of integrated NATO air defense. 

Foot-Dragging 

Actualh', French foot-dragging within 
NATO ranks stems mainly from polit- 
ical aspirations rather than from mili- 
tarv policv. De Gaulle, like his pred- 
ecessors, feels tlrat France— unlike 
Great Britain— hasn’t received “Big 
Power" recognition from AA'ashington. 

De Gaulle wants to see W'ashington, 
London and Paris join together in a spe- 
cial group to direct alliance affairs, not 
unlv in W'estem Europe but in all areas 
of the world. Since this French concept 
was rea'ived coldlv in everv NATO capi- 
tal, the I'rencli have set alrout their 
foot-dragging policy in earnest. 

.Actiiallv, the French attitude toward 
N.ATO becomes more complicated by 
rlie fact that many French military 
officials appear to disagree with Gen. 
dc Gaulle over the question of integra- 
tion. French Gen. Jean Valluy. com- 
mander-in-chief, .Allied Forces-Centml 
Europe, recently declared tliat "Frcncli 
militan- policy of non-integration ex- 
chidcs the Central Europe Command." 
Yet another Frcnelr general Raymond 
Brnhnn who holds subordinate tactic.il 
air command under Valluy, countered 
with a .statement that no foreign offi- 
cer whicli would include the Supreme 
.Allied Commander, U. S. Gen. Luiris 
Norstad, had the tight to give him or- 
ders to depiov his forces and open fire 
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Side new .shows load compressor engine with clainsliell doors ojicn foi takeoff; engine provides boiindary layer control for flaps, ailerons, 
elesators and rudder. Testbed is an ads-anced version of the C-130B and will make its first flight this month. 
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Johnson Criticizes Administration 
For Delays in U.S. Space Effort 


Washington— Liick of Icadciship and 
failure of the Administration to grasp 
the significance of space exploration are 
the reasons the U. S- contimies to lag 
hchind the Russians in this field. Sen. 
Lyndon Johnson (D.-Tcx.) charged last 

Sen. fohiMon was highly critical of 
the progress made under the national 
space program and callexl for immediate 
action and maximum effort in an at- 
tempt to catch up. "We can no longer 
afford procrastination and endless de- 
lay." he Siiid at the annual Wright Me- 
morial Dinner, nor, he added, can the 
U. S. "indulge in the Inxim’ of budget 
clerks gambling with our dcstinr /' 

"Our program for space is part of our 
over-all national defense needs." John- 
son said. "Let us devote the necessary 
resources to oitr tcclinica! frontier so 
that «'c can continiialjv build up 
.strength, lire survival of our nation 
and the rest of the free ss orld could well 
be at stake. Tliis is not a partisan mat- 
ter. it is a national |)rohlcm." 

Sen. Johiisoit added that pe-.ice can- 
not be aehicsed through militars weak- 
ness and that the principle of strength 
is equally applicable to the .s|)acc pro- 
gram. Therefore, he said, the following 
action must he taken immediately: 

• "We must decide at the highest na- 
tional les'cl that we are going to com- 
pote— and win. 

• "We must set forth clearly our basic 
objcctises in space. 

• “We ninst establish firm managenrcirt 
leadership ovct the programs necessary 
to meet these objectises. and we must 
back up our leaders with clenr-cuf au- 
thoritv and responsilrilities. 

• "We must provide the essential funds 
and priorities nccessan' to accomplish 
the nhjcctis’es. 

• "We must eliminate arbitrary fund 
limitations and authorize whatewer mcr- 
time ina\' he ncccssars' to get big boost- 
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ers as soon as it is practicable. 

• "We imist establish a comprehensive 
national sprice program as called for in 
the Space Act, lest we continue down 
the road without a road map. 

• "We must ])tovidc for tnilv effective 
coordination of the military and civ ilian 
elements of the space program." 

Sen. Johnson, chainiian of tlic Sen- 
ate Space Committee, pointed to the 
delav in the Saturn 1.^ million-lb. -tlimst 
rochet as indic.itive of what the U.S. 
is doing in S|)ace. lie said work on tlic 
project was not started until seven 
months after it was recommended l)y 
Congress and that tlierc was to Iravc 
been a static firing of the engine this 
month, hut that according to nis latest 
iiifonnatimi it will be delayed until at 
least spring of next year (see box). 

"'nie dismal story of drift, delay and 
dilution in the Saturn program is not 
yet over,” he charged. "While next 
year's budget requests on this project 
iiav e not been officially submitted, those 
directly responsible for the Saturn pro- 
gram have already made it clear tiiat 
the program will need at least SI 00 
million more than the Administration 
proposes to reejnest. 

"To me, this is deeply disturbing," 
lie said. "Clearly, the impression diat 
we must w in the race for space has not 
penetrated certain W'asliington levels. 

“'Ibe whole field of .space needs one 
head— one man to he accountahlc, one 
man with the powers to accomplish. 
W'e thought vve liad done this in the 
Space ,^ct when we put the President 
in charge of it. If the Executive De- 
partment cannot or will not meet this 
rcspnnsihilitv, then the Congress must 
act," Sen. Johnson said, ".\mcriea can- 
not sit out 1960 and wait to start up 
again, somewhere down the mad.” 

X-15 Flight Aborted 
After Regulator Fails 

Edwards AFB, Calif.— First powered 
flight of North American X-1^ aircraft 
No. 1 was aborted lictc last week 10 see. 
before the sclicdulcd drop from a 
Boeing B-52 mother ship at an altitude 
of about dfi.OOO ft. 

I'light was called off when the liquid 
oxygen regulator in tlie X-lr failed to 
pressurize properly. R.idio reception 
also was defective in that pilot Scott 
Crossficld was able to receive but not to 
transmit- The radio failure would not 
have warranted canceling the drop if 
the liquid oxygen regulator trouble had 
not dcvelnpcel. Crossfield gave the 
"don't launch" sign to the mother ship 
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with Iris baud. The powered flight in 
tlie X-1 5 airaaft No. I was scheduled 
to be the first in a sliort series before 
this airaaft was to be turned over to 
National Aeronautics and Space Ad- 
ministration personnel at the Edwards 
facility. 

News Digest 


riior-Able IV S|jacc probe launching 
was postponed last week due to elec- 
tronic problems in the payload. 'I'he 
National .\eronautics and Space Ad- 
ministration probe is intended to ex- 
plore space between the orbits of earth 
and Venus and to test communications 
over distances of 50 million mi- or more 
(AW Doc. 14, p. 34), 

Beech .Aircraft Fiscal 1959 net in- 
come vv-as S3.968.280-19.4'^ more 
than 1958 net c.irning.s of 83.324.663. 
I'otal sales in 1959 were S89.536.620, 
compared witli 595,889.733 in I'iscal 
1958. Per share earnings for 1959 were 
S4.74 compared with 84-03 in Fiscal 
1958. 

Maj. Gen. Ben I. Funk, comniandcr 
of Air Materiel Command Ballistic 
Missiles Center, will replace retiring 
Maj. Gen. John S. Mills as commander 
of San Bernardino Air Materiel Area. 
Brig. Gen. Don Coupland, deputy 
commander of San Bernardino AMA, 
w ill replace Funk as BMC cominander, 

Doman Helicojiters, Inc-, stockhold- 
ers a|)ptovccl a reorganization pliiii last 
we-ck which calls for a re-vetse imc-for- 
10 common stock split, issuance to 
creditors of 2% five-year convertible 
debentures on a dollar-tor-dollar basis 
luid issuana' of 75,000 shares of 6% 
preferred stock of SIO |)ar value (AW' 
Sept- 28. p. 100). Common stockhold- 
ers would liave tlie right to buy the new 
preferred .stock, e-acli share of whicli 
would be convertible into 10 new com- 
mon shares of 10 cents par value. Pres- 
ent common lias SI par value. Plan is 
subject to SEC approval. Under the 
proposal, a group headed bv N. Clark.soii 
Earl, Jr.. Doman board chairman, will 
invest a minimum of 5300.000 in the 
company. 

Chance Vonght Aircraft’s Aeronautics 
Division has liecn awarded a 558 mil- 
lion contract l)y U. S. Navy for follow- 
on production of the E8U-2N |l 4 fighter. 

Rolls-Royce RB.141 turbojet bypass 
engine (AW' Sept- 28. p. 54) has com- 
pleted its first test nui and excccdexl 
the design thrust rating 15.000 Ib- 
against a 14.300 lb. design figure. 
Special mixing arrangcniciit enables 
tlie hot-core gases to mix witli the 
cooler bypass aii- 
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Copilot Rules Will Be Bargainiug Issue 


ALPA dissatisfied with FAA training regulation; 
will settle the question directly with airlines. 

Bv Robert H. Cook 

Washington— Dissatisfaction witli the scope of Federal Aviation Agency’s 
new airline copilot training regulations is leading Air Line Pilots Assn, to shift 
its campaign and make the copilot question a major bargaining issue in 1960 
contract negotiations. 

ALP.A reaction to tlie copilot regulations finally adopted was a mixture of 
surprise and disaiipointmcnt. since AI.PA lias urged tighter initial qualifica- 
tions and training for copilot members since 1956, and the union plaved 
a major role in formulating FAA's originally proposed rule change. 


Terming the adopted regulations 
(AW Dee. 7. |). 45) a "watered down" 
version of tliose originallv proposed bv 
the agency, tlic union also said tliev 
represent an "ineffectual compromise" 
with F.AA's own proposals for inctc-ascd 
flight safety and an indication that tlie 
agency "evidently decided to bow to 
tlie air carriers’ objections to .adequate 
rules based largely on cost." Objections 
of tlie airlines Tiad ctiitcrcd around con- 
tciiticiis tliat imposition of the train- 
ing requirements originallv proposed 
would prove too costly and would he 
imnecessarv-. 

A\'hcn tlic regulation was issued, 
I'AA noted that it originally favored 
requiring two flight proficiency clicck.s 
a year plus type r.iting for eacli air- 
craft oil wliicli the copilot served. 
"Upon re-evaluation" and "in the light 
of comments received.” the agenev said 
the objectives sought in the more ex- 
Lci.sivc original draft could be attained 
liv requiring an expansion of initial 
fliglit training maneuvers and proce- 
dures for copilots ill addition to an an- 
nual proficiency check giv en bv an F’AA 
or company-designated fliglit in.S|5CCtor. 
Delta Contract 

ALPA officials now feel the problem 
must be settled on an individual airline 
liasis. and they cite as an example Delta 
Air Lines’ current pilot contract vvhicli 
provides copilots witli much the same 
training as pilots in Douglas DC-8 jet 
transition, including a type rating on 
the aircraft and an airline transport 
pilot rating for the second in command. 

A full year remains before the airlines 
mu.st comply with the new regulation, 
and ALPA said tliis period gives labor 
and niaiiageuient a full opportunity to 
discuss the issue before tlic rule is put 
into practice. 

Current contracts witli Eastern Air 
Lints and Trans World Airlines expire 
near the end of 1960, and several more 


contracts expire in the spring of tlic fol- 
lowing ycar- 

Oii tlic basis of questimiiuures mailed 
to a number of copilot members, the 
union said criticism of airline training 
programs continues to grow, vvliile the 
new F.AA regulation is regarded as 
completely inadequate. 

Union spokesmen said, however, that 
Al.P.'S members claim tlic problem is 
concerned primarily with older flight 
equipment and not with new jet air- 
craft being phased into airline fleets 
under inanufacturers’ recommended 
training procedures, levcn lictc, ALP.A 
coiitcndv, a iirolileni exists where air- 
lines sonietiiiics follow a rigid training 
program for the first few operational 
crews, then cut back training times as 
more aircraft are acquired. 

United Air Lines is one of the few 
carriers where ALPA menibers feel 
their training is adcc[uatc to carry out 
the union’s "fail safe ’ concept of crew 
duties, where one crew member is qual- 
ified to relieve anotlier. Hie carrier ex- 
ceeds training requirements established 
by l'A.6, provides copilots witli an air 
transport jiilot rating after three years' 
training and requires a copilot pro- 
ficieiicv’ check cverv' six months as 
com|)arcd witli once a vear under new 
F.8A regulations. Ground and fliglit 
training arc both coiidiictcd with tlic 
crew of pilot, copilot and fliglit engi- 
neer as a unit, instead of on an indi- 
vidual basis. 

Whot ALPA Wants 

Copilot training and qualification 
requested bv ALPA included; 

• Change of current qualifications call- 
ing only for a coninicrcial license and 
instrument rating to a new airline trans- 
port license for copilots requiring at 
least 1,000 hr. of dual and solo flight 
on an aircraft of less than 12,500 lb. or 
750 hr. on larger aircraft. 


• Type rating for each aiicruft on vvhicli 
the copilot mav be assigned, to assure 
that he is fullv qualified to handle Ihc 
plane and relieve tlic pilot in event of 
emergen cv. 

• Proficiency check, same as the check 
given a pilot, every six montlis. 

In its proposed regulation cliange. 
l''.A-\ boiled the request down to re- 
quiring tvjjc ratings foi each aircraft 
and tlie two proficiency checks, as sug- 
gested by AI.PA. 

Following a studv of coinmciits on 
tlic pro|Josal, the agency adopted the 
new regulation. It eliminates the hpv 
r.iting provision and requires only one 
amitial proficiency check, but it puts 
hc.nv emphasis on expanding initial 
fliglit training to include such ma- 
iicmcrs as taxiing, t.ikcofl.s and land- 
ings, climbs and turns, slow flight, ap- 
praicli to stall, takeoff and landing 
witli simulated engine failure plus sinio- 
latcd instrument conditions and many 
other cniergcnc'. procedures not for- 
merly required. 

F.8.A feels it lias taken a justifiable 
course in adopting the new regulations, 
wliicli spokcsnien call a "far cry" from 
the initial training foniicrly provided. 
Proficiency checks will be given by an 
FA,\ inspector, or designated agent, 
vs'ith every other clieck given in the 
largest aircraft involved where the co- 
pilot serves in more than one plane. 
Ill addition, tlie proficicnev' clicck must 
include both a written and oral examina- 


Three-Pilot Rule 

In file case of aircraft with a three- 
pilot crew, .such as those on long in- 
tcniational flights, the new rules also 
require the pnot second in command 
to meet tlic same initial training as the 
pilot in command, and to take an 
annual proficiency check. Airline train- 
ing programs also will be svrbject to 
FA.6 approval and monitoring, with the 
carriers expected to submit their prrv 
grams for approval by July. 1960. 

.-\LPA feels tliat FAA has "missed the 
point" in adopting such regulations 
and claims the main purpose of it.s 
campaign— assuring that the copilot can 
safclv handle the aircraft if the pilot 
in command becomes ill— has been ig- 

In .1 like niamicr. the union say.s 
r.\A ideas on approving airline train- 
ing programs liavc little value since 
the agency has not indicated just what 
the programs sliould include or how 
they may be monitored to ensure air- 
line compliance. 
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Northwest Requests Injunction 
In Engineer Training Dispute 


Wasliington — Rclusiil of sc'ccal 
Northwest Airlines flight engineers to 
flv the coinpanr 's nc«’ Lockheed Klee- 
Ini turboprop tr.nisports on grounds of 
insufficient triiining resulted last week 
in the conipam seeking a federal eourt 
order to present anv intersention in the 
dispute by the International Assn, of 
Machinists on hchalf of its flight engi- 
neer nieinbcrs. 

A tciiiporars' lestraiiiing order issued 
against the l.\M by a federal court in 
Minneapolis was scheduled for a hear- 
ing late last week before fudge Edssard 
J. Deeitt on Northwest’s request for 
an injunction against the onion- I he 
company claims that the union influ- 
enced nine flight engineers to reject 
I'deetra assignments because of the air- 
line's three week transition training 
program. 

Union spokesmen base denied that 
they influenced their members in any 
nay and say that the decision to aca'pt 
or reject Klectra assignments was a 
voluntary choice on the part of the 
individuals concerned. 

Crux of the current dispute, the 
union sa\-5. is that the .lirline has cut 
its Elcctra traiHitional training for en- 
gineers from an eight week to a three 
week course. !.\M also blames pilot 
demands for the same engineering 
training for the cut and sav that, once 
it was granted. Northwest decreased tlie 
instruction time at the request of their 
pilots who said it was too Icngthv. 
Nineteen other flight engineers, who 
received an eight week course, have 
had no problem and are on active duty. 

W'hen nine flight engineers refused 
an Elcctra assignment because tliev con- 
sidered three weeks an insufficient tran- 
sition time. Northwest furloughed a 
total of 1 3 engineers and then insti- 
tuted its legal action. 

Northwest contends that anv dis- 
agreement over flight assignments 
should properlv be liaiidlcd through 
grievance and arbitration procedures set 
forth in contracts between the airline 
and I.^M. Refusal of the flight engi- 
neers to follow such a ptoecdure. the 
companv said, resulted in a complete 
shutdown of the Electra training pro- 
gram for a sliort period and the fur- 
loughing of 13 flight engineers and 12 
copilots. Two of the nine engineers 
who refused Ellcctra assignments have 
since returned to dutv and ate now 
flying, according to the company. 
Faced with this situation, Northwest 
said it "reUictanUy'' took the matter 
to the federal court. 

.Sirlinc engineer tminiiig programs 


also came under fire last week from the 
I’iight Fnginccts International .\ssn„ 
which criticized the length of the in- 
slrnction. varying from three to eight 
weeks. I'EI.V officials pointetl out that 
several foreign carriers sucli as Rritish 
Overseas .Airwavs Corp. and Scandina- 
vian .Airways System, both provide a 
12-vvcck jet transition course for flight 
engineers. 

Ron Brown. I■'I'',I.'\ president, also 
attacked the .-Sir Line Pilots .\ssn. as 
being responsible for a portion of the 
reduced training times, through its 
deiinmds for "equal time" engineering 

•\t t^e same time. Brown noted that, 
while .^LP.^ has objected to new I'cd- 
cT.il .\viatinn .\gcncv rules on co|)ilot 
training as insufficient (see p. 27), the 
pilots arc "actively trying to reduce the 
training of the onlv technical specialist 
on hoard the aircraft . . . the flight en- 
gineer." 

Sabona Orders Four 
Faster Caravelles 

Paris— Sabena Belgian M'orld .Airlines 
lias ordered four Sucl Caravellc jet trans- 
ports fitted with improved Rolls-Royce 
Ra. 29 turbojets which provide an extra 
-16 kt. airspeed and increased range. 
.•\irline also took an option on font 
more Caravellcs- 

N'ew Ra. 29, designated Mk. fi, 
produces 1 2. 300-lb. thrust, an hiercasc 
of 2.000 lb. over Ra. 29s used in 
Caravelles now in service- Speed will 
be 450 kt., against the present 404 kt. 
and range will he boosted to about 
1,300 mi-, compared with the current 

1,000 mi. range. The plane will carry 
the same payload. 

Rolis-Rovcc cutrentiv is developing 
a still more advanced Ra. 29 engine 
which will prodnee 11.700 Ih. thrust. 

hirst deliveries will be made to 
Sabena next Febrnarv. The order brings 
to 59 the total number of firm orders 
placed for Caravcllc.s with Sud .\viation; 
options total 23. 

Britain Appro\es 
BOAC Fare Cuts 

London — British Overseas .Airwavs 
Corp. has received government ap- 
proval to cut fates on its ruiitcs to 
British territories overseas. Independent 
airlines, which also have been cam- 
paigning for permission to .stash fates 
on similar routes, have not yet teceised 
the go-ahead. 


.\imouncing approval in Parliament 
this week, ,\viation Minister Duiic.m 
Simdys said the exact level of new fates 
and timing uf their introdnetion was 
still undecided hut cuts would v.irv 
between 10 and 20% of existing fates, 
lie said he was consulting with colonial 
antllotitie^ and other airlines involved 
before making the Lire reduction move 
final- 

Farlict this year. British independent 
operators asked the government for per- 
mission to cut fares to colonial terri- 
tories abroad bv as much as 307'. 
BO.\C said it would oppose the pro- 
posals. Shortly after, the state-controlled 
airline said it was seeking govetnment 
approval to introdua' economy class 
fares on its cabotage air routes to the 
West Indies, Far East and Africa (AW 
Oct. 19. p. 38). 

-Mthough the government liasn't yet 
made a decision on the independents' 
application, Sandvs said he was "taking 
.steps to ensure that the reduction in 
BC).\C fares shall not unfairly .iflect 
colonial coacli routes which these in- 
dependent companies liase so snccess- 
fullv opened up.” He pointed out that 
the "scry low’ fares independents had 
|)roposed were distinct from economy 
fates. lie said he was working closely 
with the independent operators and 
.state airlines to work out a solution to 
the problem. 

Sandvs referred to Britain’s warning 
to Internatianal .^ir Transport ,\ssn. 
th.it if an agreement wasn’t reached on 
economy air fates generally, it would 
consider introducing them independ- 
entlv on cabotage routes between Brit- 
ain and its overseas territories. 

BO.AC and British European .Air- 
ways would be facing "formidable" 
problems in the near future, the min- 
ister said. Most of the new aircraft 
coming into service vvould catty about 
30% more passengers. To make eco- 
nomic use of this increased passenger 
carrsing power, a large increase in air 
traffic was "absolutely essential." 
Sandy's said, adding "I am convinced 
tlie onlv wav to do tliat is bv boldlv cut- 
ting down fares." 

American Shippers Inc. 

.'\vi.viiON \Vri:K article appearing in 
the Nov, 23 issue (p. 32) reporting a 
Civil .'\ermiauties Board order affecting 
-Viiietican Shippers. Inc., was incorrectly 
iieaded '.Anieriwn Shippers, Inc. Lose 
Operating Rights.” 

'Ihe organi/ation’s operating anthor- 
itv has not been revoked. The Board 
issued a technical cease and desist order 
against the company following the 
Ann’s conviction by a civil court which 
levied a fine for 1 3 separate violations 
of sections of the I'ederal Aviation and 
Uniform Bill of Lading .^efs. .\vi.vi los 
W'n.K regrets the error. 
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Sectional Overhaul Approved for CJ-805 


By L. L. Doty 

Washington — Federal Aviation 
.Agency today approved a "scctional- 
ized’’ engine overliaul svstem for the 
General Electric CJ-S03-3 turbojet en- 
gine that sets a 1,600 hr. overhaul time 
for compressors and 900 hr. for the 
combustion and turbine areas of the 
engines. 

'I’hc F.A.A ajsprova!. which marked 
the first time tlie agency lias ii|)ptovcd 
such an overhaul svstem. will enable 
both Trans W’orld Airlines and Delta .Air 
Lilies to adopt the new method of 
div ided overhaul on the engines which 
will power the Convair SSO transport 
on order bv the two airlines for deliv- 
ery in I960'- For overhaul purposes, the 
1,600 lir. time bchvcen ovcrfianl peri- 
ods will cover tire cold section of the 
engine nr alt parts forward of the rear 
ennipressot frame. The hot section, set 
for 900 hr. time between overhaul, is 
defined as all areas of the engine aft 
of the Ere wall. 

In commenting on the sectionalized 
]3rofram, R. B. Smith, manager of GE’s 
G1-S03 servia’ group, said, "we esti- 
mate that overhaul material and labor 
costs per engine hour will be aijproxi- 
niatclv 20% less for engines overhauled 
at tlie 1.600 900 hr, rate than for 
engines overhauled at the conventional 

1,000 hr. rate for all engine sections.” 

Airlines which adopt the split over- 
haul svstem on the GJ-R03-3 engines 
will be required initiallv to undertake 
a scries of four engine .samplings prior 
to introducing the actual 1,600 '900 
ovcrh.iiil time. In the first sampling, 
hot section time will he established at 
SOO hr. llic cold section time will 
also be set at SOO hr. 

At each progressive sampling, cold 
section time will be hiked upward 200 
hr. until the 1.600 hr. level is reached. 
Hot section overhaul time will remain 
at 800 hr. up to the fourth and final 
sampling vvlien the time between over- 
haul period will he linosted to the F.A.A 
approved 900 hr. 

To support its application for the 
1,600 '900 hr. sectionalized svstem. 
General Electric conducted a dual test- 
ing program with seven of the turbo- 
jet engines. First phase of the pro- 
gram embraced factory endurance 
ground tests at Evcndalc. Ohio. Sec- 
ond phase covered a scries of flight 
endurance tests at Edwards AFB, Galif., 
using a leased .Air Force B-66.A and a 
Navv XI''4D as tcstl5cds for the engines 
(AW Apr. 13. p. 149). 

The B-66 w-as equipped witli modi- 
fied pod.s, simulating the features of 
the Convair SSO nacelle, to house the 
CJ-S03 engines. During the flight tests, 


Ijotli engines were powered with AVest 
Coast commercial grade kerosene piir- 
posciv selected to provide tlic poorest 
quality fuel possible. 

In tlie factory endurance test pro- 
gram. one engine completed foitr 1,000 
lir. tests and a second completed two 

1.000 hr. factory endurance tests after 
which it was installed on tlie B-66 for 
.1 1.000 hr. flight endurance test. 

.A tliitd engine was used for per- 
formance evaluation of new CJ-S03 en- 
gine components and another was ased 
for turbine bucket stress tests. One 
engine is prescntlv running on a fac- 
torv 1,000 hr. simulated airline sched- 
ule and the ntiver two were used for offi- 
cial F.A,-\ engine and component quali- 
fication testing and the official 130 hr. 
F.A \ ccrtificatmn test. The C/-S03 en- 
gine was certificated in September, 
1938. 

Teardown Findings 

Here are a few samples of factory 
endurance teardown findings together 
with corrective action taken; 

• Gracks and leaks were found in the 
lul)e oil tank in the second and third 

1.000 hr. tests which called for a major 
redesign of the unit. 

• Ignition ping insulation was rede- 
signed vvlicn electrode erosion, internal 
arcing, gas leakage and failure to fitc 
were experienced in the main ignition 
ping during the tests. 

• AA'orn piston valve and valve housing 
of the tank pressure valve w-as dis- 
covered and the hardness of the valve 
face w'.is changed to prevent wear and 
sticking. 

• Fuel leak into air passage on tlie fuel 
heater was corrected by redesigning 
the unit to increase wall tliickness of 
tubes and support members. 

Purpose of the flight testing of tlic 
CJ-S03 was to accumulate 1,000 lir. 
of fliglit time under performance con- 
rlitions wliich would closely simulate 
airline rrperations. One engine installed 
on the B-66 for the tests hud under- 
gone two 1,000 hr. factorv endurance 
tests. The second engine on the B-66 
and the engine installed in the Xh'ID 
each had accumnlated 300 hr. of flight 
testing prior to being retrofitted to the 
two aircraft. 

Ihc engine which had undergone 
the factory endurance tests completed 

1.000 hr. of flight testing in the B-66 
tc'stbed in 86 days to teach an average 
daily utilization nf ll.S hr. 'Phe B-66 
flight duration ran as high as five and 
onc-haif hour dailv and dailv utilization 
on the aircraft often exceeded 13 lir. 

Total fuel consumed during the flight 
testing w-as 1.2 million gal. and oil con- 
sumption on the B-66 engines averaged 


.026 gal. pet engine hour. No oil 
changes w ere made. 

Operationally, the B-66 completed 
one nonsfO|) flight from Los .Angeles 
to Washington in 3 hr. 33 min. for an 
average speed of 630 mph. .A second 
nonstop flight from Washington to 
Los .\ngcle,s was completed in 4 hr. 
38 min. 

In February, the B-66 was flown at 
DiiKith for two weeks for cold weather 
tests wliere it 0|)cratcd in ambient tem- 
peratures as low as — 27F’. .A tot.il of 
97 air starts were made during the 
tests at all altitudes up to 42.000 ft. 
vvithont one failure to start. 

Teardown findings at the conclusion 
of the 1,000 hr. fliglit test program in- 
dicated only minor discrepantHes such 
as nicks, burrs and bo.ss gusset cracks 
in the compressor casings. .A small 
numiscr of stator vanes and compressor 
blades vvould require replacement duo 
to dents or nicks resulting from foreign 
object ingestion. 

Generally, however, GK engineers 
found the compression section in ex- 
cellent condition. More discrcpencie.s 
were found in tlic engine which liad 
undergone the factory endurance tests- 
dnc. prolxibly. to the higher total time 
accumulated on this engine as com- 
|)arcd with the airborne engine. 

Five compressor blades in tlie mote 
liighly used engine will Ijc replaced be- 
cause of minor magnaflux and forging 
lap indications not critical in nature. 
Ciim|5tcs.sor rotors in Imlli engines were 
in "verv good condition.” according 
to GF engineers. 

Minor cracking, which had been an- 
ticipated. was fiiiuid in combustion 
liners. Under existing overhaul limits, 
onlv one of the 20 combustion liners 
from the two engines will he replaced— 
the balance are repairable. 

I'lirhine stator a.vscmhiics in both 
engines were generally in good condi- 
tirm-tnich showing minor casing crackv 
ill welds which will be repaired. Both 
turbine nozzles had cracks in partitions 
and inner and outer bands which will 
be repaired hv welding. 

llnncyconib shrouds were in satis- 
factory condition with onlv one seg- 
ment in need of repair. Turbine frames 
in both engines had several stmt weld 
cracks at both inner and outer ends. 

Bearing wear was found to be almost 
imperceptible. The newer engine ex- 
perienced a failure of a tab washer on 
a bevel gear bolt in the transfer gear 
ease. Pieces of the tab washer caused 
failure of the transfer gear case sump 
pump. Before going into airline service, 
tab washers arc being removed from all 
engines and rejilaced with a longer bolt 
that is pccncd after assembly. 
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New Jersey Airport Plan Faces Hurdles 


By Glenn Garrison 

New York-Port of New \'ork Au- 
thority’s proposal for a S220-inillion 
jet aitpott in Morris Counts', N. )., 
faces thorny political and economic 
hurdles before it can become a reality. 

The 10,000-acrc. four-runssas pro- 
posed airport would be located, the 
Port Authority said last week, on the only 
siritable site among 15 evahiatcd in the 
New York-New Jersey metropolitan 
area during studies syhich began in 
1957, With expected new highway con- 
struction. the airport would he 15.5 mi, 
from the Lincoln Tunnel into Manhat- 
tan and trascl time svnuld be 50 min. 
The site meets airspace requirements in 
that it allows a buffer zone of sufficient 
dimensions between it and other air- 
ports. and avoids conflict with traffic 
■ilong north-south airxsays. Noise protec- 
tion can be given commimifics hv sepa- 
rating them by .it Icist five miles from 
the start of takeoff roll, this being pos- 
sible because the amount of land in 
the Great Swamp area involved would 
permit an airport large enough to prn- 
sidc these buffer spaces. The swamps 
site could he filled, the Port .Authority 
said, less expensively than the site of 
New York International .Airport was. 
Future Need 

Need for this fourth commercial 
airport, the Port .\uthority said, will 
become acute by 1965, when the ca- 
|)acitv of La Guardia, New York Inter- 
national and Newark airports will be 
insufficient to handle an estimated 
doubling of traffic over last year’s re- 
gional total of 1?. 451. 000 passengers 
and 167,917 tons of cargo. Bv 1975, 
according to the Port .^uthoritv's fore- 
casts. the passenger total will have 
reached 45,300.000 for the year. Tlic 
New Jersev location, the Port ,\uthor- 
itv said, also is desirable because of 
predicted population growth in the re- 
gion west of the Hudson River, expected 
to greatly exceed the increase nn the 
east side of the rivet. 

Present capacity of the time exist- 
ing airports was set at 1 50 peak hour 
IFR movements, and the agency ’s stud- 
ies indicated a peak area reqitiremcnf 
of 169 movements in 1965 and more 
than 200 movements in 1975. 

Earliest realistic target date for op- 
eration of the proposed airport. Port 
.\iithoritv Executive Director .Austin 
■Pobin said last week, is 1970. 

Specific details of the plan arc still 
tentative, and "further definitive stud- 
ies" will not be completed for about 
six months, Tobin said. The Port Au- 
thority had planned to announce the 
project early in 1960, he said, but re- 


cent ’’leaks’’ concerning the plan had 
led to the earlier presentation. 

The proposal was r)ffieia1ly presented 
to the airlines for the first time last 
Monday morning at a breakfast meet- 
ing witli Tobin and other Port .Au- 
thoritv officials. Tobin told ,\vi.vtion 
W’mtK that consultations with the car- 
riers liad been planned under the orig- 
inal public announcement schedule, but 
the "leaks" liad prevented this. 

-Airline reaction for tlic record was 
that considerable study of the proposal 
was needed before comment could be 
made. Tobin told .Avi.vTtoN Week 
that there had been no official reac- 
tion to the presentation at the high- 
level breakfast meeting, but that he 
imagined the airlines were wondering 
linw they could financially support such 
a facilitv- "But the traffic figures 
speak for themselves.’’ he added. 

Federal Aviation .-Agenev Regional 
.Administrator Joseph Blatt called the 
airport plan an ’’effective proposal" and 
supported tlie Pott .Authority estimates 
of traffic and airport capacities. F.AA 
has worked with the Port Authority on 
the study. Blatt told .Avi.vnoN W'f.fk 
that his agency made an independent 
study of the regional airport vv-stem 
several scars ago and picked flic same 
site .is best suited to location of an 
additional airport. 

rhe FAA study was in connection 
with design of airway patterns along the 
Fast Co.ist. 

The Great Swamp location, Blatt 
said, is so obvious "it’s almost a text- 
book solution" to the New A'nrk metro- 
politan problem. 

■f lic Port .Authoritv re[»rt based its 
airport capacity calculations on 40 
movements for a single instmment tun- 
wav, as at Li Guardia and Newark, and 
70 movements for dual instrument 
strips, as planned by next month at 
Idlewild. Future demand would make 
the capacity inadequate by 1965 and 
"impossible” bv 1975, according to the 
report, "even if technological improve- 
ments should result in sonic increase 
in capacity.” 

F.A.A feels that the 1 50-mnvenient 
f.ipacitv estimate represents tlie best 
potential for the foreseeable future, even 
if new radar, automation or other traffic 
control instruments produced a theo- 
retically greater potential. Tlic three 
existing airports. Blatt said, set up a 
certain degree of mutual traffic pattern 
interference even though the 4-22 in- 
strument strips of each arc patallel. 
Thus great increases in volume are not 
possible in the area even if the tech- 
nological advances made them possible 
elsewhere. 

Anti-noise procedures in effect at all 


three airports also would restrict air 
traffic control in attaining its maximum 
efficiency. The new airport, Tobin said, 
would include built-in noise protection 
because of the extra land acquired as a 
buffer, which would total 4.400 acres 
in itself. 

The Morris County airport would be 
provided with four I2,000-ft. runwavs, 
including two parallel instrument strips 
and tvvx) parallel runways at right angles 
to the instalment strips. This length, 
according to the Port Authority study, 
is the minimum required for long-haul 
domestic flights. 

The new airport’s role in the regional 
traffic picture, according to the report, 
would be to handle long, medium and 
short haul domestic flights and a few 
corporate and private aircraft. Idlewild 
would handle all international flights in 
addition to the above, and La Guardia 
would handle short-haul domestic and 
corporate and private flights. Tetcr- 
boro .Airport in New Jersey, the Port 
.Authority’s fourth airport now in the 
region, would continue to handle train- 
ing. corporate and private traffic. 
Supersonic Operations 

But Tobin said last week that it was 
not "out of the question" to handle 
transatlantic traffic at the new airport. 
Tlic Port .Authority, Aviation AA'ef.k 
has learned, considers the proposed 
Morris Countv airport suitable for su- 
personic transport operations on the 
basis of preventiv predicted characteris- 
tics of such aircraft. 

Supersonic transports will maintain 
subsonic flight until away from popu- 
lated areas, according to present Port 
Authoritv thinking, and will not require 
longer runways than will subsonic jets. 
Thus sonic boom, potential source of 
major ground problems with supersonic 
operation, would not hit areas near an 

Other possible technological advances 
in aircraft such as STOL or VFOL 
types which might be used in city 
center to city center travel did not 
figure in the fort Authority's plan. .Ac- 
cording to Thomas Sullivan, deputy 
director of aviation for the agency, the 
Port .Authority doesn’t see these types 
of aircraft in the commercial picture 
in the neat future. Blatt of FA.A agreed 
that there was nothing of this kind on 
the horizon, even in the drafting board 
stage, that would be a commercial fac- 
tor bv the time the airport saturation 
had been reached- 

The Port Authority’s estimates of sev- 
eral years ago as to the effect of heli- 
copter traffic on the handling of regional 
traffic have been scaled downward, and 
the report finds that the helicopter in 
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AIRPORT pioixised bv Port of New York .\utlioritv to relieve |iK'dicted 5.ituratioii of cvivtiiig fields b)' 1965 would be locatcvl in 
Morris Cniiiitv, N. J. luiriicst probable completion would be 1970. Charts showy traffic control biiffct zones around existing airports, 
each 32 x 80 ml. Center of new jir|>ort. Port .Authoritv savs. must lie outside these rectangles. Nmiibcrs represent tlic 15 sites cv~aluatcd 
for proposed aii|xiit. with No- 7 the I'ort .Authoritv s chosen location. 


Ilie foresee, ililc future "will remain nniv 
.1 viipplenientatv means iif dmvntovvn- 
tii-airport fninvpcirt.itirm." The airport 
site location, tlic Port .Authoritv said, 
had tn be chosen in terms of ground 
transportation and not "as might he 
supposed ill tliis. the air age. on the 
basis of helicopter travel. The tre- 
mendous potential of tlic liclicopler as 
.1 means of local air transportation has 
given rise to a popular belief that a 
major airport can be located 75 or even 
iOO mi. from tlic center of tlie area it 
is to serve. . . . Unfortunatelv. this is 
not a practical assumption." 

Port Authority statistics show that 
40% of the passengers using the New 
A'ork and New Jersey airports get to 
and from tlie fields bv private cat. il % 
by taxicab, 27% bv airport coach, and 
2% by other transportation including 
public buses and helicopters. 

However, the report docs foresee a 
greater future role for the helicopter in 


this service and notes that the Port 
-Authoritv "has always had great faith 
in the future of the helicopter. " 

Political Inirdiev f.iced bv the Port 
.Authority in furthering its plan included 
uccessarv basic legislation to extend itv 
area of operation in the New jersev- 
N'ew A'ork port area. .Action bv tlie 
legislatures and approval by the gover- 
nors of liotli states is necessary and 
Tobin said last week tli.it he would 
not even trv to get legislative approva’ 
until 1961 ■ 

-Another problem is local coniniunitv 
and political resistance, based in part 
on fear nf aircraft noise and safety prob- 

.Among the problems of airline eco- 
nomies involved in the plan are split 
operation among four airports, financ- 
ing new ground facilities, and ulti- 
mately paving for the entire project 
through rentals, landing fec.s and other 


Napier Buys CoiiA airs 
From United Air Lines 

Washington— Napier Engines, Inc.. 
has purchased a fleet of nine Convair 
540s from United Air Lines for conver- 
vion to Napier turbo|irop power. 

'The manufacturer has no contracts 
to resell tbc aircraft but wants to estab- 
lish a reserve fleet tint will permit 
immediate delivers once a contract with 
a carrier is signed. United will ddivef 
the airaaft to Napier bv the end of 

Meanwhile, .Allcghem .Aitlines has 
leased from Napier a second Convair 
540 converted to Napier turboprops 
for immediate use on its routes. Deliv- 
ery of the 11 aircraft which .Allegheny 
has purchased from Lockheed .Aircraft 
Coip.. and which do not include the 
nine Convairs purchased by Napier 
from United, will begin next spring. 


AVIATION WEEK, D< 


1. 1959 




Soviets Push 11-18 in Foreign Markets 


\Vasliington-So\iet Union, satisfied 
that the IMS turb(i]jiop-t!ic Moscow 
-meets all of ,\eroflot’s operational 
standards, is no«- pushing the aircraft 
in foreign markets and pressing it into 
scheduled sersicc on international 

Aeroflot, Russia’s state-owned airline, 
is now operating mote than sO IMSs, 
.md the aircraft is sersing four major 
routes witliin the Seniet Union with 
dailv sclicdulcs- .\ftcr pursuing its 
adopted practice of running a new air- 
craft through drawn-out opcnitiomil 
shakedown piogranis licfure placing 
them in scheduled scnice (AW July ft. 
p. 54). Aeroflot is now operating the 
11-18 on routes and special flights that 
iipciih display the airplane's perform- 
ance capabilities to the Western world. 

Latest entrv into Western Hemis- 
phere markets was a special flight to 
Mexico Citv last month with refueling 
stops at Keflavik and Halifax. The flight 
was operated to carry I. .Mikoyan, 
first deputy chaimum of the USSR 
Council of Ministers, on a "goodwill” 
mission to Mcxico- 

The Russians, hosveser, took full ad- 


santage of the flight, placed the aircraft 
on public display at tlie Mexico City 
airport and conducted special demon- 
stration flights for tup Mexican asiation 
officials, \lilitary attaches from Ar- 
gentina, Brazil, Uruguay and other 
Latin .\meriom countries al.so were in- 
sited to inspect tlie 11-18. 

During the visit of Souet Premier 
Nikita Mmishchev to Washington in 
Scpteiuhcr (AW Sept. 28. p. 45), the 
11-18. rii-114 turboprop and the Tu- 
104 turbojet, all of which carried tlie 
Klirushchei iwrty here, were not 
opened to the general public although 
.ipproxinutely 200 asiation and gos- 
ermneiit officials were allowed to in- 
s[5cct the three airplanes during a six- 
hour period one Sunday. 

On the Mexican trip, original plans 
wiled for Mikosan and lii.s [>arty to fly 
the Moscnw-Mcxicn City route non- 
stop in an intercontinental sersinn of 
the Tu-IH turboprop transport. But 
'‘because the Mexico City airport was 
nnablc to rcecisc a plant of such great 
sveight." according to the Snsiets, the 
smaller IMS was used- 

.Aernflot's Deputy Chief for Opera- 


tions V. F, Bashkirov , who was in cliargc 
of the Mexican flight, discussed tlie pos- 
sibility of establishing commercial air 
ties between Russia and Mexico witli 
incmliets of the Mexican Ministiv of 
Communications. 

Earlier this year, the Russians sent 
the aircraft to Iraq as a prestige and pro- 
iiKitioiial device in the Middle East. 
Die plane flew the Moscow-Baghdad 
route nonstop in five and oiie-lialf hours 
over an indirect routing which covered 
mote than 2,000 mi. 

First scheduled operation of the 11-18 
on air routes outside the Soviet bloc is 
on the London-Moscovv route where it 
li.is replaced the l'u-104 hvin turbojet- 
powered traiusport. British Eurojsean 
.Airways will reverse the Russian switch 
from turbojets to turboprops on the 
route bv replacing its N'ickers Viscounts 
with Comet 4Bs on the London-.Mos- 
cow route Apr. 1. 

In the bar East, the Chinese Civil 
Air Service began tegularlv sclicduled 
operations with the 11-18 on the Peking- 
Canton tun on Dec. 1. In one trial 
flight conducted bv the Cnnnminist 
Cliincsc on the Peking-Wuhan-Canton- 
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Low Ton Mile Costs Reported 
For Convair 540 by Allegheny 


Shanghai-Pekmg route, the 11-18 flew 
the 2,700 mi, in six and oiie-half hours 
at an average speed of 420 inpli. 

The Chinese now plan to use the 
11-18 as the backbone of civil air opera- 
tions on both domestic and interna- 
tional routes. Ill announcing the suc- 
cess of tlie trial flights with the 11-18, 
the Chinese lost no opportunity to 
praise the Soviet planes and knock 
U.S.-built aircraft. Here is wliat one 
Chinese civil aviation official had to 
sav of the subject: 

"The success of the trial flight shows 
Cliina’s rapid development in aviation 
techniques. Since the growth of China's 
aircraft industry, old fashioned U.S.- 
made planes have been weeded out on 
practicallv all airlines in the country, 
and Soviet 11-14 passenger planes and 
Cliincse-made airplanes have come into 
general use. Before the trial flight of 
the IMS passenger plane, China’s civil 
aviation signaling and navigation sys- 
tems were strengthened and new tech- 
nical equipment added. . . 

Air Routo Growth 

.According to the Chinese, the na- 
tion’s civil air routes have tripled to 
22,570 mi. in the past 10 years, and 
tlie volume of freight transport has in- 
creased to a point almost 19 times that 
of 1950. From the operating statistics 
available, it is evident that the civil air- 
lines arc handling mote cargo than pas- 
sengers in the hustling reconstruction 
of Red China. 

Peking, liowever, rcccntiv announced 
th.it "with the reduction of fares by an 
average of 40%, the number of work- 
ers, peasants and herdsmen traveling 
bv air is inerwsing dav bv day." 

The Chinese also are reportedly 
Iniilding the Soviet-designed An-2. 

Alcanwliile. the Russians are build- 
ing up international propaganda behind 
the IMS in hopes of creating world- 
wide prestige for the airplane. Latest 
promotional effort was an announce- 
ment that a production model IMS 
transport airlifted a 44,100 ib. payload 
to an altitude of 59.570 ft. The Rii.v- 
sians will file data on the flight with 
the Federation Aeronautique Interna- 
tionale for certification as a world 
record. 

In design and pcrfotuiance. the IMS 
is similar to the Lockheed EIcctra 
turboprop, 

Tlie Soviet plane is powered by four 
Ivchenko AI-20 turboprop engines at 
4,000 esbp. each. 

It is designed for medium range 
domestic and international routes. 
Range increases with reduced payloads 
permitting more spectacular operations 
on prestige-boosting missions. 

The planes operated by Aeroflot has 
an 80-passengcr configuration and fly 
at a normal cruise speed of 404 mph. 
at 26.000 ft. 

AVIATION WEEK, December 21, 1959 


Washington - .Allegheny Airlines’ 
tliird quarter uperating statistics on its 
leased Convair 540 powered with Na- 
picr-Eland turboprop engines indicate 
the turbine-converted aircraft has pro- 
duced an available ton mile cost of 
12.59 cents as compared with a local- 
semee airline average of 21.14 cents for 
all E'pes of aircraft. 

Civil Aeronautics Bo-ard figures, an- 
alvzcd according to aircraft types, gave 
a comparable l''aircliild E-27 average 
cost per available ton mile at 20.70 
cents, DC-5 average costs at 21.96 cents 
and costs for Martin and Convair piston 
aircraft at an average of 19.54 cents, 
"I’hcse direct operating costs include fly - 
ing operations and direct maintenance, 
but exclude both depreciation and 
rental payments. 

Convair turboprop with 44 scats cost 
1.646 cents per available seat mile, ac- 
cording to the C.AB figures. F-27, oper- 
ated hv Piedmont. AVest Coast. Bon- 
anza and Pacific airlines with an average 
56 seat eapacitv, ptciduccd a scat mile 
cost of 2.03 cents, while the DC-5 aver- 
aged 2.207 cents and the other aircraft 

^ileghenv’s plans to operate the 540 
with a 52-scat configuration would drop 
the cost per available scat mile on the 
Convair turboprop to an estimated 
1.392 cents. Hie airline recently an- 
nounced plan.s to purchase 1 1 Convairs, 
four of which will be converted by Can- 
adair to Napier turboprop powcrplants. 
Purchase also will include the leased air- 
craft which the connwny has been oper- 
ating since Julv (AAV N’ov, 30, p. 401- 

In terms of available ton miles per 
hour, tlie 540’s speed of 252 mph. pro- 
duced 1,338 ton miles on a daily utili- 
zation of a little more than six hniirs- 
In com|jarisoii. the h’-27. at an average 
speed among the four carriers of 199.5 
mph. and utili/atiou rate of 5 hr. 54 
iiiiii., handled 719 ton miles. Piston-en- 
gine Martins and Convain. with aver- 
age speeds of 182.8 mph. and a utiliza- 
tion of 5 hr. 28 min., produced an aver- 
age of 751 ton miles- 

Dircct aircraft operating expenses, 
niiniis depreciation or rental fees on a 
revenue plane mile basis, amounted to 
72-41 cents for the 540 tnrbopni]) and 
74.64 cents for the F-27. liowever. 
•Allegbeny’s direct mainten.ma' costs of 
22.45 cents liave been tailored to its 
lease agreement with Napier and could 
change once ownership of the aircraft 
is assumed. Breakdown of flying opera- 
tions’ expense on a cents per revenue 
plane mile basis shows a cost of 49.98 
cents for the Convair 540, lower than 
the 50.58 cents recorded by tlie piston- 


engine Convairs and Martins but higher 
than the l’’-27's average costs of 45.87 
cents. Most of the cost gap came from 
higher fuel, oil taxes and insurance 
costs assumed by .Allegheny for the air- 
craft. 

Comparative DC-3 costs amounted 

During the third quarter tlie 540, 
which has a ton load capacity of 5-75 
tons as compared witli tlie average of 
5.55 tons for the F-27. consumed 361 
gal. of fuel per hour of flight with a 
mileage rate per gallon of 0.64. F’-27 
flights used an average of 251 gpli. vvitir 
a mileage rate of O.S. 

In terms of dollars per revenue plane 
liour. 540 direct operating expenses, 
minus depreciation or rentals, were 
S16S.45 based on hourly flying costs of 
SH6.2S and direct maintenance ex- 
pense of S52.17. F-27 costs in this catc- 
gorv came to 5148.91 per revenue air- 
craft hour, with 587.52 in flying oper- 
ations expense and 561.19 for direct 
maintenance. 

CAB Examiner Raps 
Duplicate Cost Reports 

W’aslrington— National Airlines and 
Pan .American Grace .Ainvays have been 
stroiiglv criticized bv a Civil .Aeronau- 
tics Board hearing examiner for dupli- 
cate reporting of interchange flight 
tqiu|jnient costs for Evo aircraft used in 
the New A'aik-Latin American market. 

Basis for Examiner Edward D. Sto- 
dola’s remarks and recommendations in 
tlie vear old National-Panagra Account- 
ing Investigation is the lease by Na- 
tional of a Douglas DC-6 and a DC-, 
from P.inagi.i since 1955 under "com- 
plicated” terinv winch Stodola said 
make it difficult to determine whether 
the agreement constitutes a straight 
lease or an in5t,ilhnciit purchase by 
National, with depreciation costs de- 
ducted from the eventual purchase 
price. Botli carriers have thus been 
claiming the Evo aircraft along with 
depreciation in accounting reports to 
the Board. Stodola said, witli Panagra 
basing its claim on legal ownership 
and National on a purchase clause in 
the interchange agreemeut. 

The examiner said such duplicate 
repotting of the same asset by the two 
ratriers is illegal and tends to affect the 
acciiracv of Board statistics which arc 
often utilized bv otlier government 
agencies and given nationwide distri- 
bution, 

Stodola told Board members that the 
agreement essentially constitutes only a 
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AIRLINE OBSERVER 

► Heavy impact jet transports «ill have an airline business in 1960 by 
attracting new traffic and skvrocketing the number of available seat miles 
became erident for tlic first time during the month of November. During 
the month— when U.S. carriers were o]>erating 155 tnrbopto|K and 68 turbo- 
jets— revenue passenger miles rose to 2.19 billion— a record 23% increase over 
Last November’s volume. At the same time, asailable seat miles showed the 
sharpest monthlv gain in the history of air transportation with a 32% 
increase over the available scat miles ojveratcd in the same month of last 
vear. The real danger— one that all carriers are now girding for— lies in the 
resultant effect on lo.ad factors. November’s load factor plnmnvetcd 4.22 
points from last Nor emlser’s figure to 57%— the lowest figure reported by 
the trunklines since Mav, 1958. Norember also was the second month in 
the past 14 months that the industry has failed to show a monthly load 
factor increase. 

► Domestic trunkline common stocks listed on the New York Stock Ex- 
change held close to the vear’s low last week in a market that was moderately 
licavT. U'ith the pos.sibic exception of United and Western listing.s, airline 
stocks were generally avoided bv most investors who appeared to confine 
buvHng acti'itics to toprated securities. 

►Air Transport As.sn. board of directors last week approved a i960 budget 
of 52 million, “slightly" lower than 1959’s budget. Total of 5135,000 was 
authorized to cover the cost of an advertising program promoting the use of 
ait p.ircel post, 

► Indications arc strong that the merger of Pan American 3V'orld Airwavs’ 
•Mlantic and Pacific-Alaska divisions i.\W Dec. 14. p. 38) will be followed 
bv the elimination of the Latin American Division once the majority of 
the carrier’s piston-engine fleet is retired. At that time, all engine overhaul 
will be handled at the Idlewitd base, all airframe overhaul at Miami. 

► Charter or ])urchasc ot a used piston-engine aircraft is being considered 
by the French automobile manufacturer. Renault, for sliipincnt of parts 
into the U, S, Tlic car maker now ships parts by commercial airline and 
believes the nscd-planc market mav provide a bargain that would make it 
more economical to operate its own airlift. 

► French officials insist that the joint I'ranco-Gcrman development of an 
eight-ton cargo aircraft, the Trausall (.•\W Julv 13, p. 61). is continuing 
despite unofficial reports from Bonn that German interest in tlie project is 
lagging. Reportedly, tlic twin-turboprop Transall- Transport .\flianco— is 
being built in three prototypes. The first is scheduled to be built in France 
by Nord .Aviation, the second and third in Germany by Weser, Hamburger 
and Stiebel. Plans also cull for Italian participation in the program it it 
reaches full-scale production. 

► Railway Labor Executive Assn, will supjxirt Flight Engineers International 
Assn, move to dismiss a jKtition by the Air Line Pilots Assn, to broaden its 
craft to include fliglit engineers for purposes of collective bargaining. A 
special board named bv the National Mediation Board is now hearing the 
case which dircctlv involves United Air Lines. The railroad unions arc inter- 
vening because of the ciTcct the Board detenninatiou sought by the pilots’ 
union might have on craft rights in the railroad industry. 

►.Aeroflot reports its twin-turbojet powered Tu-104s carried about 3,000 
jjassengers on the Moscow-Cuiro run during the first year of direct ait serv- 
ice between the two capitals. 

► Pilots have submitted to Ca|)ital Airlines a co]>y of a mandate resolution 
ado])ted by tlic Master Executive Council of the pilot group stating that 
after A])r. 1 no Viscounts which .arc not cqui(>ped with all-weather radar 
will be flown whenever weather forecasts indicate air turbulence. However, 
the airline is now installing radar equipment on its fleet and anticii>atcs 
the program will be completed well before tlie [lilols’ target date. 


lease arrangement since Panagra still re- 
tains title to the aircraft and that 
National is not building any substantial 
equity in the equipment because of low 
rental payments tailored to National’s 
costs, including depreciation based 
upon available seat miles of operation. 

Finding that the aircraft should prop- 
erly be reported as Panagra assets, tlie 
examiner also recommended that they 
be depreciated in CAB reports in the 
amount of depreciation included in the 
National payments as opposed to Pan- 
agr.i’s request for a seven-year deprecia- 
tion rate with a 1 5% residual value. 

Ciimplianec with the teeoinmended 
(tci)reciation rate would avert any 
capital loss on retirement of the equip- 
ment by Panagra, Stodola said, since the 
value of the aircraft on the carrier’s 
books should never exceed the balance 
of the purchase price owed by National, 


SHORTLINES 


► British Ento[X!an Airways has ar- 
ranged an all-inclusivc package tour 
with Intourist, Soviet state-owned tour- 
ist agency, which covers eight days in 
Moscow, Round trip London-Moscow 
air fare has been set at S252. 

► Federal , -Aviation Agency, in a new 
ruling, permits certificated mechanics 
holding inspection authorizations to in- 
spect and certify the airworthiness of 
single-engine fixed-wing aircraft- The 
previous regulation onfv permitted in- 
spection by a manufacturer, a certifi- 
cated repair station or a certificated air 

► Los Angeles Board of Airport Com- 
missioners has approved the request of 
llclicabs, Iiic-, of Glendale. Calif., for 
operation of helicopter taxi service from 
Los Angeles International Airport to 
points in the downtown area. Helicabs 
will operate with eight three-passenger 
Bell 47-Js. 

► Pan American M'otld Airways re- 
cently carried 12.035 lb, of cargo and 
mail on its Hight 100 from New York 
to London. 

► University of ^^iclugan has an- 
nounced that it intends to continue 
operating VA’illow Run Airport for gen- 
enil aviation purposes even if com- 
mercial airline operations are transferred 
to the newer Detroit Metropolitan Air- 
port- Tlie universitv said AVillow Run 
vvtndd be developed as a center for 
personal, corporate, business and other 
types of aircraft. It also will serve as a 
base for companies which sell, lease, and 
maintain planes, including specifically 
.Air-O-Flcct and Great Lakes Aitmotive. 


AVIATION 


(, December 21. 1959 



push-button money saver 

This control button cluster, designed for simple, error-proof operation, symbolizes the dozens of 
advanced engineering features that make the Ampex FR-600 the most time- and money-saving data 
recorder you can own. Here's why: 

THE AMPEX FR-600 CUTS TAPE COSTS IN HALF— saves thousands of dollars a month in this way 
alone, How? By recording all standard IRIG channels at 30 ips instead of 60 (made possible by the 
FR-600’s extra-wide bandwidth) you put the same data on half the tape required by other machines. 
THE AMPEX FR-600 CUTS INSTRUMENTATION COSTS. How? By recording at 30 ips instead of 60, 
a 14-inch reel handles a full 48-minute data run — enough for most full missile flights including pre- 
launch time. Expensive dual-transport set-ups become unnecessary. 

THE AMPEX FR-600 DOUBLES THE RECORDING TIME OF EXISTING INSTRUMENTATION RECORDERS. 
How? Because bandwidth is a function of the reproduce head rather than the record head, 100 KC 
channels to be reproduced on the FR-600 can be recorded at 30 ips on such equipment as the Ampex 
AR-200 airborne recorder, on earlier Model 800 recorders (with a simple bias change) and on many 
other compatible equipments. Recording time is doubled in space-limited airborne data acquisition. 
THE AMPEX FR-600 RECORDS MORE DATA PER DAY. How? By Cutting non-recofding time needed 
for maintenance, warm-ups and calibration. Low-drift, solid-state electronics, for example, warm up in 
less than 10 minutes, maintain FM calibration within 1% for more than 24 hours as compared to 2 hours 
on most other equipment. One calibration instead of 12. 

Need we say more ? If so, a stamped, self-addressed boxcar will bring you 
our entire engineering staff. Lesser problems can undoubtedly be solved 
by a copy of the new AMPEX FR-600 brochure. 

AMPEX DATA PRODUCTS CO. 934 Charter St., Redwood City, Calif- 

|■^VV1PEX 




SPACE TECH NOLOGY 


U. S., Russian Space Efforts Compared 


Bv Homer E. Newell. Jr. 

The U.S. hi!!, been using .somicling 
rockets for upper air rescarcli and rocket 
astronomy since the close of World 
War II. WAC Corporal, V-2, Viking. 
Aetobec. Aerobec-lli. Nike-Dencon. 
Nike-Cajim, Nike--\sp, and Rockmms 
were used. .Altitudes attained were be- 
luw 200 mi. for the most p;ttt. 

Many hundreds of rockets were fired 
prior to the start of the Iiiternatiooal 
Geophysical I'ear; an additional 200 
were fired as part of the International 
Geophysical Year program. Cutrenf rate 
of rocket soundings is somewhat bchm' 
100 per year. 

Migiicr altitude rockets ate being in- 
troduced into tlic work to extend the 
ahnosptieric obsersations to one to scs- 
eral thousands of miles altitude, l.aunch- 
ings have been carried out at \\’bitc 
Siiiids, N. .\l,; Wallops Island. Va.; San 
Nicolas Island, Calif.; Cajx; Canasetal, 
I'la.; I'ort Churchill, Canada; Guam; 
and from shipboard in the North At- 
lantic, the Mid and South Pacific, and 
the \icinity of Antarctica. 

Program Results 

The U-S. program lias produced 
hundreds of research p;ipers and reports 
going results cm the ptts.sute, tempera- 
ture, density, winds, and com|)osition 
of the u|)pet atmosphere; the iono- 
sphere; the earth's magnetic field; the 
aurora and air-glow; cosmic ravs; 
miaometcors; solar radiations; and 
ultmyiolet astronomy. 

Some ex]ieriments luue been carried 
out on modifying tlie upper atmosphere 
hv tlic release of s|)ecial chemicals, and 
on modifying the radiation licit In mi- 
clcat explosions. Some bioscicnces ex- 
pcriiiients base been performed. 

The USSR has also been earning out 
a rocket sounding program since the last 
ss-ar. Although the precise number of 
rocket soundings to date is not knossii, 
they mmilier in the hundreds, f irings 
ha\c been made from bran/ )osef Land 
and from Minn in .'Vntarctica. as well 
as from European USSR. 

'I'hc Sosicts base perfected a mete- 
orological sounding rocket tlial is used 
for more or less routine soundings of 
the atmosphere to measure air jircssures. 
densities, and temperatures up to si mi. 
altitude. In addition, their "geophy- 
sical rocket" is capable of carrying ton- 
and-a-half pavloads up to iOO mi. 
altitudes. 

l''rom their counding rocket programs 
the USSR has obtained a hrrxid collec- 


tion of results, llic mctcrological 
soundings hare produced detailed data 
on the structiirc of the upper atmos- 
phere just alxn e the troposphere, show- 
ing its temporal and seasonal sariations. 

'Hie geophysical rocket program has 
ptoiidcd considerable inforniatioii on 
the yen' high atmosphere. in'Iuding the 
ionosphere. The description of one of 
the geophysical rocket payloads is so 
similar to the description of Sputnik III 
and its instrumentation as to lead one 
to conjecture that the payload may 
have been essentially the Sputnik HI 
paiload. Wlictlicr or not this is tlic case, 
the instruiiientatioii prmided for a 
broad range of measurements on the 
ionosphere, atmospheric structure, en- 
ergetic particles, and the earth's mug- 
iielic field. 

Ihe USSR rocket program has also 
included cxinsidcrable work on biological 
researchers. 'Iliere have been some 20 
tests in which dogs, and/or rabbits were 
sent aloft and rccosercd for study. Dur- 
ing the flight the hchasior of the ani- 
mals was telemetered to ground. 
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'Die USSR laimclied the first success- 
ful artificial earth satellite. I'o date the 
USSR has successfully launched three 
earth satellites, and three space probes. 
Two of the space probes achieved earth 
escape velocity; flic first passed within 
two or three moon diameters of the 
moon. The second Soviet space probe 
actually liit the nioon. I'hc third space 
jirobc was launched so as to pass close 
enough to the moon to take pictures of 
the unseen side of the moon's surface, 
then to loop around the moon relum- 
ing to the earth. Tlic lunar pictures 
were successfully obtained. 

'I'he U.S. has to date successfully 
launched 1 v e;irth satellitcs-nanich five 
Explorers, three Vanguards. Project 
Score, and four Discoverers; and three 
space probes, all called Pioneers. Only 
one of the space probes acliieied earth 
escape velocity, passing hv the moon at 
some i7.000 hii, distance. 

Both the U. S. and Soviet satellites 
and space probes have produced valu- 
able scientific results. Included arc 
some spectacular discoveries and achiev e- 
ments. some of which are given in the 
accompanying 'I'able 1. In addition to 
the mote spectacular output, tlic-se 
satellite and space probe flights arc turn- 
ing out a steady flow of information and 
results that build up graduallv to an 
impressive advancement of iminkind’i 
know ledge of the earth and outer space. 
Some of these are listed in Table 2. 
Problems Under Attack 

In attempting to comp;ire the rela- 
tive stages of advancement of the U. S. 
and USSR in space research, one might 
proceed by trying to list item by item 
the individual results from the hvo 
programs and to relate these results 
item to item. 

Ibis would turn out to he difficult 
even if one were sure that all the results 
obtained by the Soviets wca- actuallv 
at himd. for there would be many ob- 
servations obtained bv the Rus.sians 
that had not vet been obtained by tlic 
U. S., and conversely, many obtained 
by the U. S. that had not yet been 
obtained by the Ruvsians. A mote effec- 
tive, and perhaps more .significant vv-.iy 
of comparing the relative st.igcs of ad- 
vancement, would be to isolate the 
general areas of investigation and the 
general problems being attacked by the 
two countries. 

Taking this approach one can say 
that the U. S. and the USSR appear 
to be at about the same stage of ad- 
vancement in upper air research, 'nie 


AVIATION WEEK, 


I, 1959 


U. S. results on the atmosphere below 
200 mi. appear to be more detailed 
and complete, but the Soviets have 
made higher altitude measurements by 
means of their gcopiiysical rocket. 

I he Soviets ayipcar to have done fat 
less than the U. S. on solar radiations, 
but the USSR has done much more 
than the U. S. on bioscicnce experi- 
ments, having conducted tuunerous 
flight tests in wliich dogs were carried 
aloft in rockets and s:ifclv recovered. 
The USSR has curried the technique 
of ejecting instrumented )>ackagcs from 
the rocket carrier fartlier than has tlie 
U. S.. which has carried the technique 
ot telemetering to a high degree of re- 
finement. 

Likewise, the U. S. and the USSR 
seem to be at about the same stage 
of advaucement jii studies of the earth's 


environs where satellite techniques are 
adequate for making the necessary ob- 
servations. in fact it may be that in 
this regard the U. S. has tlie slight edge. 
Tiic l)ig advantage the Soviets have 
in attacking these problems lies in their 
greater pavload eapacilv. On the other 
hand, the U. S. has launclicd many 
more satellites than the Soviet Union. 

In tilt deejj space probe work, the 
USSR has definitely taken the lead. 
Iliis is directly attributable to their 
clear lead ;n vehicle technologv. 

Table ^ provides a comparison of 
the states of advancement of the U. S. 
and the USSR. 

A review ol Tabic ? shows fairly 
clearly that the U. S. and USSR scien- 
tist are at about equal stages of advance- 
ment ill the problems they are attacking 
or ate about to attack in space research. 


As groups (hey undoubtedly have com- 
parable competencies and understand- 
ings of the significant problems that 
ought to be tackled. Their instruincn- 
tations are roughly equivalent, although 
the U. S. inav have a slight edge here, 
as indicated by the fact that the USSR 
quite often simply copies U. S. equip- 
ment for its own iiistrumcntation. 

Thc conclusion follows then that the 
side that has the more advanced tech- 
nology in the wav of payload capabil- 
ities, guidance, etc., will have the dis- 
tinct edge and by v irtue of the increased 
flexibility and capabilities provided by 
the more advanced technology will 
forge steadily ahead. Thus, one may 
predict a time lead in vehicle tech- 
nolc^' will be transfomied into a cor- 
responding time lead in the exploration 
and investigation of outer space. 


Significant Firsts in Sounding Rocket, 
Satellite, and Space Probe Research— Table 

UNlTlvD STATES USSR 


1. A number of firsts in high altitude rocket research, including; 

First detailed photo of solar ultraviolet S|iectruni. 

First photo of complete tropical stomi, 

Fi» dctccrioii of \-r»s in high' atmosphere. 

First detection of auroral particles In high atmosphere. 

2. Discot'ery of the Van Allen ladiatioii belt. 


earth satelUte. 


1 


y that the Van Alien 




3. Fiist lunar impact. 


4. Performance of the Argus expcrinie 


4. First pictures of the hitherto unseen side of the moon 


5. tile first precise geodetic use of artificial eartti satellites 
(Vanguard I) to obtain refined information on the size and 
shape ol the earth, providing an inipriiscd value for the 
flattening and showing that tlie earth is actually slightly 
pcat.shapcd. 

6. First achlevemeiil of an elementary communication satcl- 
bte, in Score. 


5. First detection of what may be a cunent ring about tlic esirtli 
(the ChapniaU'Stoeiiner ring). 


6. First routine recovery of large animal (dogs, and rabt 
high altitude rocket flights, 

rocket, recoverable and reflyable. 

8. F'irst launching of a large animal (Laika) in a satelli 


earth. 

9. First high capacity, maneuverable, heavily instromenti 
craft ssith full) successful long-range conimunicatior 


nil. 



ite of the 


Sounding Rocket, Satellite, Space Probe Results-Table 2 

UPPlvR ATMOSPHERE 

UNITED STATES USSR 

1. Rocket observations have been made of pressure, teinpcra- 
at a wide variety of locations, both day and night, and in the 


1, Rocket observations have been made of pressure, tempera- 
hire, density, composition and winds of tiic high atmosphere 
at a wide variety of locations, both day and night, and in the 


2, Upper alt densities have been obtained from Ihe tracking of 
both U. S. and USSR satellites. 

3. It has been shown that the radiation belt may account for 
much higher atniospheric teiiiperatuies observed in the 
auroral rone atmosphere than in the high atmosphere above 
the middle and equatorial r^ons, 


2. Upper air densities in the higher latitude r^ions obtained 
from drags on Sputniks I and III. 

3. High enough flux of low energy electrons measured with 
Sputnik HI instruments in the northern regions to account 
for the higher atmospheric temperatures there. 
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For precision testing of 400 cycle electronic assemblies, the 
new, exclusive Westinghouse high-frequency bus duel dry- 
type transformers and central generator system will power 
thousands of square feet of production and laboratory space 
efficiently and easily. 

Westinghouse 400 cycle power sy.stems are especially de- 
signed for use in laboratories, for production lines or opera- 
tional areas, for radar sites, and for modern airport power 
facilities- Minimum voltage drop, low line impedance, and 
precise power supply are assured. 

This new Westinghouse system has many advantages over 
cable, conduit or multiple M-G set methods. 

• Provides economy and flexibility for installation, re- 
arrangement and expansion. 

• Permits closer voltage and frequency regulation. 

• Permits sitigle and or 3-phase load take-offs. 

• Requires much less maintenance and provides greater over- 
all plant efficiency. 

• Saves space in power line runs end at test stations. 

• Eliminates wave distortion from stray radio frequencies. 


The built-to-order, heavy-duty generator and 400 cycle 
dry-type distribution transformers are completely tested and 
matched with the duct installation to keep system-wide 
impedance and voltage drops at the lowest possible level. 
For example; at 200 amps- the voltage drop in 100 ft is only 
0.625 not the 7- -12 volts of other systems. 

Take advantage of the Westinghouse ability to design and 
install a system of high-frequency power generation and dis- 
tribution to fit your needs. Contact your local sales engineer 
or write: Westinghouse Electric Corporation, P.O. Box 868, 
3 Gateway Center. Pittsburgh 30, Pennsylvania. j-ssoas 


N BE SURE . ..IF ITS \^^stin^house ^ 


400 CYCLE POWER 
GENERATION 
AND DISTRIBUTION 
SYSTEMS... 

for faster, 
more accurate 
research and 
production testing 



engineers spin 
new cocoons for 
tomorrow’s 
space travelers 



Space researchers 
in human factors 
engineering utilize 
latest discoveries of 
medical science 


Each time a space traveler leaves 
home (earth) he has to be completely 
wrapped in a special environment. 

He needs it to survive under alien 
conditions such as extreme heat and 
cold, high vacuum, cosmic radiation 
and tremendous G forces. 

At Douglas, life scientist research 
over the past ten years has explored 
more than forty basic factors relating 
to human survival in space. Douglas 
engineers are now completing — at 
military request — a careful survey of 
conditions that will be encountered 
en route to and on other planets. 
They are also evolving plans for 
practical space ships, space stations 
and moon stations in which men can 
live and work with security thousands 
of miles from their home planet 

Out of these research activities and 
those made by companion workers 
in this field has come new knowledge 
of great medical importance . . . even 
to those of us who are earthbound. 


/ 

/ 

DOUGLAS 


MISSILEAND SPACE SYSTEMS • 

MILITARY AIRCRAFT ■ DC-8 JETLINERS ■ 
TRANSPORT AIRCRAFT • AIRCOMB • 
GROUND SUPPORT EQUIPMENT 
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How Lockheed Aircraft Service cuts man-hours 207o 
—does “impossible” jobs with ANSCO MONOPAK 


Lockheed Aircraft Service X-ray facilities at Idlewild 
Airport, has standardized on Ansco Monopak® for all 
non-screen work. Technicians at Lockheed report up to 
60% time savings because Monopak’a daylight handling 
precludes loading film into cassettes. Overall time sav- 
ings of 20% axe routine. Monopak can be bent to any 
shape making X-ray examination of any aircraft part 
routine. Monopak’s light weight means that it can be 
taped below wing surfaces, or anywhere else, with com- 

And Monopak can be cut to any shape (cut edges taped 
to prevent fogging) and inserted into inaccessible areas. 

42 


These “tight” jobs, once impossible, are now quick 
and simple. 

You can put your X-ray operation on this same fast, 
versatile basis. Just contact your local Ansco repre- 
sentative. He will 
five you aU the de- 
tails about Ansco 
Monopak! Ansco, 

Binghamton, N, Y,, 

A Division of Gen- 
eral Aniline & Film 
CorjX)ration. 


Ansco 


X-ray 


UNITED STATES 

3. Cosmic ray comits in the fust Eo;plorers gave discovery 
of the radiation belt. 


USSR 

3. Sputnik II observations showed an increase in counting rate 
svith height (this being at the time an unrecognbed hint of 
the jrresence of the radiation belt). 


4. Details on the cosmic radiation as a function of lime and 4. Sputnik III and cosmic rockets provided nreasuremeiits on 

posiKon in space have been obtained from Explorer VI. the hesvy nuclei in the cosmic tadiabon. 

and arc being obtained from Explorer VII. 

RADIATION BELT 

1. Radiation belt discovered witli iiistnuncnts in Explorer I. 1. Ahnorrnallv high cosmic rav counts were observed in Spnt- 

nifc II. particularly at the high bbtudes. Sputnik III showed 
a very high electron flux in the northern labtndes. 


2. A great amount of additional detail obtained on bell iu 
Explorers III and IV. and the Pioneer probes. Elxtcut of 
radiation belt shown bv Pioneer I. Pioneer III show'ed belt 
to consist of at least two zones. 


2. Sputnik III. Mechta, and other Soviet satellite and space 
probe ohservabons confirm the U. 5. findings. 


3. Pioneer IV showed the extent of the miter radiabon belt 3. 

to liavc increased greatlv following a five.dav period of 

high solar acbvity, thus proving that the outer belt is of 
solar origin. 

4. Argus expcriineuts showed individual inner zones of the 4, 

radiation belt to be verv stable. 

5. Argus observations lend support to enndusion that inner 3. 

tadiabon belt produced by cosmic rays. Sec No. 7 below. 

6. Detailed energy s|>cctnini of tadiabon in radiation belt was 6, 

obtained by Explorer VI. 

7. Sounding rocket observaboiis showed that the energetic 7. 

parbcics of the inner radiation belt are protons of enetgt’ 

speebum expected from beta decay of neutrons, hence 
sujiports cosmic ray origin for bard components of inner 

belt. 


8. Extensive additional inforiiiation on the radiabon belt 
wus obtained from Explorer VI and is being obtained from 
Explorer VII and Vanguard III. Huge vababons of many 
orders of magnihede iu counting rabs were observed in 


9. Radiological hazard of radiabun belt estimated to be not 
serious for a direct traverse of the belt: but quite serious for 
a S[)aec statiun that spends a lot of bmc in the belt. 

10. 


9. Radiological harard nf radhitiou belt estimated to be not 
serious for a direct traverse of the belt; but quite serious 
for a space slatioii that spends a lot of bine in the belt. 

10. The moon was shown not to have a radiabon belt detectable 
within the sensibvity of I.unik inshuments. 


AURORA 

1. Rocket soiiiidings have been used to sbidy the clectroniagnebc 1. 

and parbcle raduitions iu the aurora. It was found that soft 
radiabon fliix above 40 km. was many bnies the primury 


2. A lerv high (Inx of low energy cicctrons w 
Sputniks II and III, Ibis flux was taken C< 
of the very fiigh atmospheric temperature ir 


3. The particles in the outer radiabon belt have been shown 3. The parbcics iu the outer radiatiuii bell have been shown 

to be the likely immediate cause of the aurora. to be the likely immediate cau.se of the aurora. 

Gi;oDr.sY 

1. Vanguanl I observations give an oblatciicss of the earth of 1. 

1/298.3. 


2, Vanguard I ohservabons show the earth to be pear-shaped 
with a 50 ft. peak at the north pole, and a 50 ft. flattening 
at the south pole; this appears to imply an interna! strength 
to the earth, rather than a free flowing plasticity. 

MlslTX)RS 

1, A fairly low count of micrumetcors corresponding to a total 
influx of 1,000 to 10.000 tons of iii.itebal per day, from 
Explorer and Pioneer observations. 

2. A serv large amount of additional data arc being oht.iincd 
from the Vanguard HI iustriimentabon. 


I. Influx of material per day indicated hv Sputnik III observa- 
tions in general agreement with the U. S results. 


2. ;\dditional measurements made in Soviet cosmic rocket 
flights. 

( CoiiHiiiicd ni) p. 47) 
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Power Play 


Airplane parts are usually made from steel when they 
have to deliver teal power ... or when they have to soak 
up the whomp of a 120-ton bomber as it slams onto the 
runway. 

It naturally follows that just any material cannot 
meet the tough requirements of modem aircraft. It 
takes the special steels like those developed by United 
States Steel; for example, USS Stainless “W,” a pre- 


cipitation hardenable Stainless Steel, as well as other 
grades of chrome-nickel Stainless Steels for high speed 
aircraft and missiles, and USS Strux, an alloy steel with 
a 280,000 minimum psi tensile strength that is ideal for 
landing gears. 

Write for complete information about these remark- 
able steels. United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pennsylvania. ussuarntticvii’^imark 



United 


States Steel 



New 90 lb gas turbine ideal generator 
drive for missile support— industrial uses 


SOUR’S REMARKABLE NEW Titan gas 
turbine-driven generator can be 
installed in a fraction of the space of 
comparable diesel-powered sets. It is 
simple in design, easy to maintain, can 
be started by hand or electrically, 
reaches full load in seconds— without 
warmup! And lightweight, portable 
Titan generators can be operated 
efficiently on a wide variety of fuels. 


Solar's Titan gas turbine is one of 
the smallest engines of its type ever 
built. Only 31 inches long and less than 
13 inches in diameter, the 80 hp unit 
is available in both constant-speed and 
variable-speed models for a wide 
variety of applications. 

Today, proven-in-service Solar gas 
turbines— ranging from 50 to 1 100 hp— 
are creating new standards of perform- 


ance and reliability in missile ground 
support, electric power generation, boat 
propulsion and elsewhere. For infor- 
mation, write to Dept, G-143, Solar 
Aircraft Company, San Diego 12, Calif. 


SOLAR^...,.. 


ENGINEERS WANTED! C>ia;tc/i|li>>!I a’oirctl, imtimilcil oppartunilic! a>M Solnr. U'rile lodin’ 


A6 


tINmCD STATFS 


USSR 


.ASTRONOMY 

1. In sounding rocket experiments ultraviolet sources in the sky 1. 

have been detected and [Jotted. 

2. The solar spcctram has been observed and photographed 2. 

down to 303 angstroms. 

3. Solar radiations have been observed and measured in the 3. 

X-iay regions. 


LUNAR EXPLORAllONS 

1- 1. First pbotos taken of tlic hitherto unseen side of tbe moon. 

2.71ie lunar magnetic field shown to be no greater than 30 
gamma. 

3. Lunar ionosphere detected. 

MISCELLANEOUS EXPERIMENTS 

1. The Argus experiments were carried out. 1. 

2. Sodium vapor was released in the high atmosphere and 2. Sndiiim clouds were released from Luniks II and III and 

observed to measure its mdiations. atujospbcric winds and observed frotu the ground. 


. Various chemical coiitaiiiinants were released in the high }. 

atmosphere to study the photoeheiiiicaJ reactions that lesultrf. 


BIOSCIENCES 


l.On niiiiieioiis sounding rocket flights biological specimens of 
seeds, fruit flies, etc., have been flnwn and recovered for 
study. Larger animals, such as tats and monkeys, have been 
flown for study of their behavior and the effects of tbe flight 
environment on thcni, Recos'ery of such aniumls has been 
effected on minietous occasions. 


1. Large nambers of sounding rocket experiments have been 
carried out with dogs and rabbits, in which the animals were 
both studied during flight and recovered after flight for 
further study, 


2. Observatious were made on the behavior of Laika, particiv 
larly beartbeat aud respiratioa. in Sputnik II, 


1. U, S. satellites show that 
achieved in orbiting vehicle. 

2. Eleiiientary couiiiuinicatioiis link checked out in Project 
Score. 

3. Based on radiah'on belt data, it is deduced that satellites may 
charge to a potential of some hundreds of volts in the radia- 
tion belt. 

ill general to be not particularh' serious. 

5. An elementary T\' scanner was cheeked out in Explorer VI, 
while some of the basic clcniciils of a meteorological satel- 
lite were checked out in V'anguard II, 


7. Solar cells have been shown to be a practical, reliable source 
of power. 


9, It appears that the radiological hazard to space vehicle crews 
traversing the radiation belt directly may be relativelv low, 
while the hazard to those in a satellite orbiting through the 
.adiarion bell would be quite serious, lii addition, marked 
increases hr proton intensities of the cosmic radiabon found 
at the time of solar activity may be a very serious radiologi- 
cal hazard: dose rates of 1,000 roentgens per hour. 


DATA 

1. USSR satellites and space probes show that moderate tem- 
peratures can be achieved by appropriate eaginecring. 


3. Sputnik III mcasnremefits show that in the das+ime ioniv 
sphere the satellite acquired on appreciable negative charge 
conesponding to a negative potential of several volts. 

4. Tlie meteor erosion problem appears to be not particnlarly 
serious. 


6. Automatic photography of the moon and the televising of 
the photographs obtained back to earth has been achieved. 

7. Solar celb have been shown to be a practical, reliable source 

8. A complete spacecraft, maneuverable, with tempeiahire 
control, power supply, long-range communications link, 
complicated instruiiieiitah'on, etc., has been engineered and 
flown successfully, namely. Lunik III. 

9. It appears that the radiological hazard to space vehicle 
crews traversing the radiation belt dircctlv mav be relatively 
low, while the hazard to those in a satellite orbiting through 
the radiation belt would be quite serious. 


ENGINEERING 


AVIATION WEEK, December 21, 1959 


(Cnntimied on p. 49) 




what’s where in space. We soon will face the cruciol problem of identifying ond 
keeping track of hundreds of man-made objects in outer space. Phased Array Radar techniques, developed at 
Bendix Radio, offer a solution. If many widely spaced satellites or missiles hurtled over the horizon in the same 
minute, a tremendously high-powered Bendix* radar, directed by a computer, could acquire, identify, track and 
catalog each one without losing previously acquired targets. The Bendix Radio Phased Array Radar offers the 
most versatile 3-D data gathering system yet devised, ft searches and tracks multiple targets simultaneously. 
It can provide long-range communications at the same time. If your organization deals in advanced operational 
concepts and weapons systems, you're invited to contact us to learn more of this latest Bendix space 
development. •tic.o.s.Ki.crr. 

Bendix Radio Division 





LUNAR EXPLORATION 



Ehricke Asks Single Space Chief 



launching of deep space pmbi-s, 

• Next stej) in po»eq>lant work should 
he tile deielopiiieiit of large liquid liy- 

'r”'" 

200.000 to 250,000-lb. thrusts which 
could be iisi ' ■ 



the shop fot modificatioii is a costly 
and time-consuming ptoccss that also 
disrupts regular niilitarv production, 
Nforcoier. he said, space rcscutch is 
a low priority project now. '11)0 mili- 
tary ICBM and Project Metcnri pru- 
gtanis get first call on \chiclcs and, 



® • • 

UH1[1 IMBDCaiB PE'y’ 


KAMAN YEARS AHEAD IN TURBINES 



In National Defense 


/COM/U/ 


is part of the plan 


IE K. 


IlCItAFT CORPORATIOM • BlOOi 


lELD, CONNECTICI 



General Mills know-how can help today . . to make space travel a fact oi ’ j ’c 


The Mechanical Division provides "floating 
laboratories." balloons carrying heavy pay- 
loads of equipment — and even men — to alti- 
tudes above 95% of the earth's atmosphere. 
This is a relatively easy and inexpensive way 
to obtain the knowledge which will enable 
man to travel in space. 

Our many research activities cover broad 
areas in physics, chemistry, mechanics, elec- 
tronics and mathematics. Some of the 


studies representative of these activities are; 
ions in vacuum, deuterium sputtering, dust 
erosion, magnetic materials, stress measure- 
ments, surface friction and phenomena, tra- 
jectory data and infrared surveillance. 

In our engineering department, current 
projects include; specialized inflatable vehi- 
cles and structures, airborne early warning 
systems, micro wave radar test equipment, 
antennas and pedestals, infrared and optica. 


inertial guidance and navigation, digital 
computers— and many other activities. 

Our entire manufacturing department is 
geared to produce systems, sub-systems and 
assemblies to the most stringent military 
requirements. Our people have a wealth of 


experience in the most complex military 
projects. 

Write for free booklets: (1) Complete researoh, 
engineering and manufacturing capabilities 
of the Mechanical Division (2) New booklet 
on General Mills balloons. 


MECHANICAL DIVISION 




AC Seeks ondSo»vesfhe Sigmfleonf-AC Design and Development is moving far ahead in newtechnology- 
the result of GM's commitment to make ever larger contributions to the defense establishment. AC 
plans to resolve problems even more advanced than AChiever inertial guidance for Titan / This is AC 
QUESTMANSHIP. It’s a scientific quest for the development of significant new components and systems 
... to advance AC’s many projects in guidance, navigation, control and detection / Dr. James H. Bell, 
AC’s Director of Navigation and Guidance, sees this as a ’’creative challenge”. His group takes new 
concepts and designs them into producible hardware having performance, reliability and long life. He 
strongly supports the fact that an AC future offers scientists and engineers ”a great opportunity to 
progress with a successful and aggressive organization" / If you have a B.S., M.S., or Ph.D. in the 
electronics, scientific, electrical or mechanical fields, plus related experience, you may quality for our 
specially selected staff. If you are a "Seeker and Solver", write the Director of Scientific and Professional 
Employment, Mr. Robert Allen, Oak Creek Plant, Box 746, South Milwaukee, Wisconsin. 

ItK PLU9 '5^ Trie e'tmronics DMsIon al SenertI Moron 
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By Philip |. (Class 

Winston-Salem, N. C.— Tlic nation's 
first fullv-autoinatcd facilim for making 
precision-deposited carbon resistors, 
with the complete process being con- 
tinuously monitored and controlled 
from a central digital computer, will go 
into operation here shortly at ^Vcstcr^ 
Electric. 

I’he fully-automated line vi’ill manu- 
facture, inspect, test and pack precision 
resistors without human operators or 
intcr-ention at a rate of 1,200 units per 
hour in i- to 2-watt sizes, 2,400 per 
hour in (-watt sizes. This is equisalent 
to an annua! production rate of v6 mil- 
lion resistors per year on a two-shift 
basis. The computer will not onlv nioiii- 
tor product quality on a statistical basis 
but will e\cn control tlic number of 
each type resistor produced according 
to programed nceds. 

Cost Reduction 

Tlic new facilits- is expected to cut 
resistor cost by about one third, hut its 
primary objertise is to pro\idc flic 
higher quality, ultra-reliable units 
needed for the Nike Zeus and for tlic 
Bell Sratem. Western Electric has spent 
about SI million in couipanv funds to 
date in dcselopnient of the ncsi- facilih- 
and in constructing two automated pro- 
duction lines, one to matmficture i- tu 


2-w-att resiston, the other for (-watt 

Resistors produced on a pilot-batch 
basis in tlie new facility ha\e already 
rescaled tlic improved quality which 
can be cxpecterl from autimiation. 
Wlicn ordinary molded precision car- 
bon film resistors arc subjected to 
a 24-lir. bake test at a temperature of 
125C. followed by a 250-lir. moisture 
test at 100% humidity, they undergo 
an average change in rcsi.stance of 7%. 
whereas nesv units produced by West- 
ern Electric experience only a 0.3% 
change, company officials report. 

If Defense Department aufliorizcs 
preprodiictinii tooling and effort on 
the Nike Zeus program, it is expected 
that three or four companies will share 
in the production of the tens of niil- 
lion.s of resistors needed for '/cus. 
Under these circumstances, W'estern 
Electric will negotiate with otlier pro- 
diicets for the use of identical auto- 
mated facilities to a.ssure unifonnih' and 
interchauBcability of all producers’ re- 
sistors. This is similar to the companv's 
pdici’ on the ZN'isO mesa transistors 
used in the Zc-us (AW' Nov. 30, p. 74). 

I'or the Zeus application, resistors 
arc required to haic a failure rate of 
no more than one failure per billion 
component hours of usage. 

Perhaps the most interesting aspect 
of the VVestem Electric program is the 


use of a centra! digital computer to con- 
trol tile number of resistors of eacli tvpe 
produced, in accordance with pro- 
gramed needs, and to perform statistical 
quality control analysis on a “real- 
time" basis as the units arc being fabri- 

Inspectioiis at critical stages of tlic 
process are perfoniied aiitnmaticallv and 
the results fed back to the computer 
instantly for analysis so the computer 
can alter any portions of the process as 
required to maintain desired product 
uniformity and or qualits. 

Redesign for Automation 

When Western Kicctric started the 
project over two years ago. its primary 
objectiie was to improic product qual- 
ity and reliability with automation as a 
means to this end, rather than an end 
in itself, according to |. D. Schiller. 
Schiller, who spcarlicaded tlie team of 
cngincer.s that dcielo[scd tlic new fa- 
cility. is assistant superintendent of 
manufacturing dcveiopinent engineer- 
ing for tlie cmupaiiy in Winston-Salem. 

'Hie deposited film resistor basicalls- 
is not a complicated dtwicc. It consists 
of a thin film nf pure crystalline carbon, 
deposited on ,t sliort ceramic rod. 
.^fter deposition, tlic carbon-coated rod 
has a spiral path cut along its length, 
like the thread on a screw. The pitch 
nf tlie spiral ait detcniiincs the cffcc- 
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Some Properties of "K" Monel alloy at Low Temperatures 



Gets tougher and stronger 
as temperatures go down 

"K" Monel alloy also resists 
oxidation and corrosive attack 


In “K” Monel* age-hardenable nickei-copper alloy, the missile 
designer has a highly useful material for combined strength, 
ductility and corrosion resistance at extreme low temperatures . . . 

This heat treatable alloy starts with high strength and ductility 
and improves as temperatures drop to — 300°F. Consequently 
“K” Monel components, whether made by forging, welding, or 
from common mill forms like tubing, perform as well or better 
at — 300°F than at room temperature. 

You can add other outstanding properties to the list, too. For 
instance, “K” Monel alloy has excellent resistance to oxidizers 
and many types of corrosives. 

This same alloy, unlike many non-ferrous materials, also has 
high heat resistance . . . good strength and ductility and excellent 
corrosion resistance well into the 1000°-1200'F range. 

Other excellent low . . . and high . . . temperature alleys 
Other Huntington Alloy Products, such as Monel* nickel-copper 
and Inconel* nickel-chromium alloys for example . . . provide 
excellent combinations of strength, ductility and toughness at 
low temperature. 

Huntington Alloy Products Division also provides a number 
of new alloys specially developed for extremely high tempera- 
tures . . . Inconel “TISC",* a nickel-chromium cast alloy, Inconel 
“702",* an aluminum-containing nickel-chromium alloy, and 
Inconel “700",* an age-hardenable nickel-cobalt-chromium alloy. 
And it’s worth noting that these alloys are high performance 
materials at low temperatures. 

For information on low-temperature properties of these stand- 
ard production alloys, send for “Some Properties of Huntington 
Alloys at Low Temperatures.” Ask about the new high-tempera- 
ture alloys, too ... if that’s where your special interest lies. 



HUNTINGTON ALLOY PRODUCTS DIVISION 

The Inlemotionol Nickel Compony, Inc, 

67 Wall Street New York 5, N. Y. 
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WESTERN ELECTRIC’S uutomjtcd fjcilin 
Mill ptudnce live sizes oi eiicj|mi1atcd pte- 
cisioii deposited film resistors ranging from 
i- to 2.»att rating. 

tire carbon path length, hence its over- 
all tesislancc. The leads ate then at- 
tached to the rod and it is mounted 
in a suitable enclosure. 

Despite the device's inherent sim- 
plicitv, there arc inanv potential pit- 
falls in its manufacture which can result 
in poor quality and/at short life. H 
ant organic material comes into contact 
with the thin film during manufactuie, 
it can result in a change in the resist- 
ance value in subsequent use and/or 
short life, according to Schiller. 
Contamination Factor 

There arc many opportunities for 
such contamination in a nan-automated 
process of niamifac'tutc, according to 
Schiller. I'or example, carbon film for- 
merly was deposited by tumbling cer- 
amic rods in a fntnacc w-licre methane 
gas is heated until it de-composes to pro- 
vide crystalline carbon, imprecise con- 
trol of the deposition process and spiral- 
ing usually requires an operator to man- 
ually rub down each unit to achieve the 
desired resistance. If tliin spots develop 
in portions of tlie film as a result of the 
rnbdovvn. this causes hot spots and 
short life. 

estera Electric engineers con- 
cluded that precise control with feed- 
back during deposition of the carbon 
film and subsequent spiraling could 
eliminate the need for manual trim- 
ming operations and the resultant pos- 
sibility of contamination- For similar 
reasons, Western Electric decided to 
employ an in-line production line with 
the units being transported automati- 



DEPOSITED FILM resistor was redesigned to 
facilitate automation and to improve quality 
and reliability for rise in Nike Zeus auti- 



D Dielectric-Coolant Pump, Model 3631: 
For liquid cooling systems. Fluid-cooled S 
HP continuous duty motor. Weight, 7.5 
lbs-400 cycles. 115/200 volts. Pump pres- 
sure rise: 88 PSI at 53 GPM. 

0 WaterSystem Central Pressure Source: 
for aircraft drinking-water systems. Avail- 
able with overheat protector switch. .14 
HP continuous duty motor. Weight, 1 lb. 
400 cycles. 115/200 volts. Can run dry. 
Pump pressure rise: 25 PSI at 5 6PM. 

B Dielectric-Coolant Pump, Model 3971; 

tation'^FIuid-coolld.15 HP continuous duty 
motor. Carbon bearings. Can run dry. 
Weight: 21o2S. 400 cycles. 115/200 volts. 
Pump pressure rise: 20 PSI at 31$ GPM, 


, centrifugal, 
^^axial, conical, 
I mixed flow 

TASK 


hydrodynamic 
\ pumps 


featuring dry or integral fluid-cooled motors 


Task’s special motor design concepts, com- 
bined with advanced pump techniques have 
resulted in a line of light weight, high effi- 
ciency pumps for fuels, lubricants, dielec- 
trics, coolants and potables. 

Unique internal construction permits 
operation of integral fluid -cooled motors 
without viscous losses* normally associated 
with the motor rotor. Wet motor construc- 


tion obviates the use of rotating seals and 
attendant leakage problems. 

Most models available from stock. We 
invite your inquiries on special require- 
ments. Write for further information, or 
phone PRospect 4-3100. 
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HoHey Announces 
A Nationwide Service Network 

of Commerciai 

( 







for Efficient Serviting 
Jet Ai^iners 


In 14 key areas throughout the U. S., there is now 
a competent Holley service shop readily accessible 
to airlines flying the Boeing 707 or Douglas DC-8. 
These service outlets are fully equipped and 
stocked branches or main service departments of 
three well-known aviation parts and service dis- 
tributors; Pacific Airmotive, Southwest Airmotive, 


and Airwork. 

Each of these distributors has personnel spe- 
cially trained in the servicing of Holley aircraft 
products and each maintains a stock of both as- 
sembled units and components of Holley compres- 
sor bleed governors and actuators. Replacement 
or service of these jet engine accessories is literally 
only minutes away from any metropolitan center. 

If you would like a complete brochure of 
Holley products, facilities, and service outlets, 
simply address the Aircraft Division at Holley. 



A-2B 11955 E. NINE MILE ROAD 
WARREN, MICHIGAN 
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At last ... a standard gate valve that can be adapted quickly to any fuel or hydraulic system ! After years of manufacturing 
over 1,000,000 gate valves, WHITTAKER CONTROLS now presents a complete line of standard gate valves incorporating the 
finest time-proven features. Whittaker pioneered and developed the much imitated concept of the one-piece mechanically loaded 
and retained Teflon dynamic seals. This allows satisfactory operation under the most demanding fluid characteristics and 
environmental conditions. Whatever your requirements in fluid controls. Whittaker can provide the answer. Note these features: 
• interchangeable actuators— can be detached without removing valve from plumbing • low-torque manual override • rugged 
construction — corrosion resistant, wearproof, insensitive to temperature change • thorough qualification testing — meets or 
surpasses all requirements of MIL-V-8608 • withstands up to 40-g vibration over a wide spectrum of frequencies • immediate 
delivery — pre-engineered for all applications. Write for brochure or cal! any of our offices tor information. 


Time-provcyi Reliability 
In Hydraulic-Ptieumatie-Fuel Controls 



WHITTAKER CONTROLS 
DIVISION OF TELECOMPUTING 
CORPORATION 


915 North Citrus 


Los Angeles 38, Calif. >HO 4-0181 


offices: New York, Atlanta, Seattle, Wichita, Dayton. 



callv in tubes or pallets bet^^'(.'cn indi- 
vidual machines on the line. 

Company engineers incorporated a 
number of iie« design featums to im- 
prove reliabilitv. performance and to 
case the task of aiitoiniition. I'ur ex- 
ample, instead of rolling on silver 
pint at each end of the fuiii, followed 
In' a long bilking process, to provide 
a means of electrical connection, the 
new design eniptoss thin gold filin.s 
M'hich are qiiickU sputteted on in a sae- 
lumi chamber. Cold-plated end-caps 
to wliich leads base been attached by 
preussion welding replace the old tin- 
plated end-caps to improse contact re- 
liability. Iliese changes har e reduced 

First step in the new Western Elec- 
tric automated line is tlic deposition of 
the carbon film on individual ceramic 
tods, or cores as they are called- The 
central computer controls furnace tem- 
perature, the flow of methane gas and 
the rate at which the cores pass through 
the furnace, which determines the 
thickness of the deposited film and 
hence the resistance. W'ith computer 
control, the icsistana' of the core can 
be controlled to within 2 % instead of 
the former 2i%, eliminating the need 
for sorting before the advent of spiraling 
operation. 

The cores are then transported to an 
inspection machine which checks resist- 
ance of deposited film and feeds the 
results to the central computer. If the 
cores show a significant shift from the 
desired value, the computer automal- 
ieallv adjusts the operating parameters 
of the deposition furnace. 

The next step in the process in the 
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Story of General Electric’s 
Ion-membrane Fuel Cell 

IT’S SIMPLE, RELIABLE AND EFFICIENTI 


The quarter-inch thick wafer you 
see above is one of Genera! Electric's 
new ion-membrane fuel cells. It is 
silent. It has no liquid electrolyte. It 
has high fuel efficiency. We’d like to 
tell you about it; but before we do, 
let’s start at the beginning. . . 

WHAT ARE FUEL CELLS? 

A fuel cell is an electrochemical de- 
vice in which energy, derived from a 
chemical reaction maintained by the 
continuous supply of chemical re- 
actants. is converted directly to elec- 
tricity. This means that, like a 
common battery, a fuel cell converts 
chemical to electrical energy. But, 
the fuel cell has two major differ- 

( 1 ) The fuel is obtained from out- 
side the cell, and only as needed to 
meet load demands. 7t is not stored 
within the cell. 

(2) The products of the reaction 
are dissipated and the ceU, therefore, 
remains invariant. That is, no change 
takes place in the electrodes and the 
membrane-eiectrolyte. 


Most low-temperature fuel cells are 
based on a hydrogen-oxygen reaction. 
Our ion-membrane cell operates on 
this principle . . . but with a differ- 
ence. It is self-regulating ... no 
external controls are required. 
GENERAL ELECTRIC'S FUEL CELL 
Hydrogen and oxygen (or air) are 
supplied to opposite sides of the cell 
and are separated by a solid plastic 
membrane. Hydrogen ionizes at the 
anode, forming ions that enter the 
membrane-electrolyte. The ions mi- 
grate through the membrane to the 
oxygen electrode. Simultaneously, 
electrons travel the external circuit 
to the cathode where they reduce the 
oxygen. Over-all result: the controlled 
chemical combining of hydrogen and 
oxygen to form water, and the re- 
lease of useful electrical energy. 

WHAT IT WILL DO 

Open circuit voltages as high as l.OS 
have been obtained. Large prototype 
cells have produced 42.5 amps per 
square foot (SOOw/ft*) when gener- 
ating maximum power. Thermal 


efficiency under typical load is about 
60 percent, and improves under light 
loads. Demonstrator cells (like the 
one shown above) have been oper- 
ated for extended periods on an 
experimental basis , . . one around 
the clock for more than 300 days. 

General Electric’s cell is safe, 
com|)act, rugged. It is also reversible. 
That is, it can be used to electrolyze 
water, producing hydrogen and 
oxygen. Thus, it can also be used to 
store energy . . . from a solar gener- 
ator, for example. 

There is no limit to fuel cell size, 
or the applications for it. Right now, 
we are producing limited quantities 
of practical-sized cells daily. We are 
also developing prototype hardware 
... a iKjrtable power pack for the 
U. S. Marine Corps that will put 
out 200 watts of 22-28 volts d-c. 
An expendable hydrogen generator 
weighing about 5 lbs provides 14-hour 
operation. 

If you would like to know more 
about G-E fuel cells, write for a free 
booklet. 
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Tigress fs Our Most tmporfanf Ptvdud- 

GENERAL® ELECTRIC 


deposition of the gold terminations at 
both ends of tise core by a \acuum sput- 
tering process. Because of different 
size cores used in the different nattage 
resistors, a different size mask is re- 
quired for c-icli size. This is automati- 
callv selected bv instructions from tlie 
central computer. 

The lead* arc pcrcussion-wcldcd to 
the gold-plated end-cap in tlic one oper- 
ation which is off-line. Machine auto- 
matically selects proper size wire and 
end-cap. under computer instructions, 
straightens its leads and attaches it to 
tlie end-cap. End-caps arc then trans- 
ported to the automated line and in- 
stalled at both ends of the core in tlie 
capping machine. 

Spiraling Process 

TIic core next goes to the helix ma- 
chine where it is picked up b\- vacuum 
and placed in the spiraling chuck. A 
diamond wheel is used to cut the spiral, 
with the pitch iiutoinatically controlled 
hv the central computer to produce the 
desired resistance. A built-in NVheat- 
stonc bridge contimiouslv measures the 
resistance during the spiraling opera- 
tion. stops the operation when the de- 
sired value of resi.stancc is achieved. 
During tlii.s operation, the rate at which 
the resistance increases is electronically 
monitored for any non-liiicarity which 
indicates a non-uniform film, ragged 
helix or core defect. Such units are au- 
tomatically rejected. TTe machine au- 
tomatically compensates for the in- 
crease in resistance that results from the 
heat of the diamond grinding wheel. 

Once again the unit goes to an in- 
spection machine where its resistance 
is precisely measured and the results 
are fed hack to the centra! computer. 

The next step is encapsulation. Two 
epox) pellets are aiitomaticallv inserted 
on each lead, brought into conhict with 
the end-cap. .\n epiixv sleeve is then 
slijjped over the core after which lie.it 
and pressure arc applied to produce a 
seal between the end pellets and the 
body sleeve. 

Tile next step is leak detection, jlic 
resistors are immersed in a hot water 
bath containing glvccrine solution to 
help ill tlic wetting process for about 
10 sec. In the fonner manual produc- 
tion process, girls peered intentlv at the 
resistors looking for minute air bubbles 
whid) indicate an incomplete seal. 
\\''cstem Electric has equipped its ma- 
chine with a scries of photoelectric sen- 
sors which can detect air bubbles as 
small as 0.010 in. in diameter. 

Resi.stor.s that pass the k-ak test go to 
a marking machine, eonfrolled by the 
computer, vvhicli stamps on the tvpe 
(wattage), resi.vtancc value and produc- 
tion lot code nuiiiljcr. I'ollovving this, 
each resistor undergoes final test and 
inspection in another machine which 


feeds the results of its tests back to the 
computer and automatically discards 
rejects, I'Tom this machine the re- 
sistors go tu a packing niaclunc wliich 
pushes their end leads into a block of 
polystvrene foam vvliich serves as a sup- 
port for shipping- 

western Isfeetric is using an LGP-30 
digital computer, built hv Lihtascopc 
(marketed by Roval-McBcel, as its cen- 
tral controller. Schiller says the LGP-30 
has proven veiy tcliablc- 

.^s much as a inontli’s production 
needs. pre|3arcd on punched tape, can 
be entered in random fashion into the 
computer which then automatically prts- 
gtanis production according to wattage 


and resistance, vvith low-vaiue resistance 
units being manufactured first. 

The computer automatically pro- 
grams additional cores to provide for 
expected rejects in order to end up with 
the required number of resistors. If, 
however, it finds that rejects arc tHiining 
higher than anticipated, it automatic- 
allv increases the number of cotes re- 
leased to the furnace in order to com- 
pensate for the actual rejects. 

TTitce different diameter cores arc 
used, one for the i-vvatt size, aiicither 
for the i- and 1-vvatt resistors and a 
third for the 1- and 2-vvatt resistors. 
Tlic core used for the l-watt resistor 
is slightly shorter than that for the i- 
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anywhere 


The systems of tomorrow will require 
digital computers that can think any- 
n-Aere— intellects that will remain su- 
perior in any environment. 

ARMA — already producing iner- 
tial guidance systems for the ATLAS 
ICBM-has accepted the challenge 
and developed a lightweight, second- 
generation digital computer appli- 
cable to all types of navigation. It 
can be used in space, atmospheric, 
surface, subsurface and ground navi- 


gation, making possible programming 
flexibility. 

This all-solid state computer, with 
no moving parts and using silicon 
semiconductors exclusively, has a 
memory that is non-volatile and has 
non-destructive readout. And this 
computer has substantially fewer parts 
than ARMA’s first-generation pro- 
duction model, which has a test per- 
formance unequalled by any other 
digital computer. 


An even more sophisticated third- 
generation computer, surpassing the 
reliability of the first two with still 
less weight, will be produced in the 
future by ARMA. The reliability of 
all three generations will be assured 
by thorough testing in ARMA's en- 
vironmental facilities— the most com- 
plete in the industry, 

ARMA. Garden City, N. Y.. a 
division of American Bosch Arma 
Corp. ... the future is our business. 
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watt unit, and the 1-watt resistor core 
is shorter tlian tliat of the 2-«',itt unit. 

Kor those machines which nmst 
change over to accoimiiodatc the differ- 
ent core diameter or length at the end 
of one batch and the beginning of an- 
other, 3 magnetic pellet is inserted in 
the conveyor tube between the batches 
to signal the changeover point. 

-\\eragc changeover time is about 
three seconds for all the machines ex- 
cept the deposition furnace. In the 
furnace a longer time is required be- 
cause the temperature and gas flow 
must reach equilibrium conditions. Un- 
til this is accomplished, a changcoser 
from one wattage to another may cause 
the toss of as many as 50 cores. Uo«- 
cr’cr, at this stage in the process the 
cores ace relatively inexpensive. Schiller 

W'estcru Klectrie has designed each 
machine to be a self-contained oper- 
ating unit complete with automatic 
controls to pennit it to operate inde- 
pendently in the event the computer be- 
comes inoperativ e or it is desired to op- 
erate without the concputcr. Under 
such circumstances, human supervisors 
would exercise tlie production program- 
ing and quality control functions. 

Motorola to Acquire 
LearCal Division 

Santa Monica, Calif.— Lear will sell 
its LearCal Division, maker of commu- 
nication, navigation and flight control 
systems for general aviation aircraft, to 
\lotorola, Inc., in exchange for Motor- 
ola stock if agreement can be reached 
on an exchange price. Approximately 
20.00U to 50,000 ,'harcs of Motorola 
.stock are expected to be involved. 

Transfer is expected to take place in 
lanuary, with LearCal becoming Motor- 
ola Aviation Electronics, Inc., a whollv 
owned subsidiary. Kenneth M. Miller 
will remain as manager of the operation. 
Motorola savs it will move the new sub- 
sidiary to another facility in or near 
Santa Monica as soon as the transfer 
proves feasible. Previous negotiations 
between two compnics had fallen 
tlirough because Motorola repottedlv 
wanted to move the operation to its 
Chicago facilities. 

The LearCal Division, which em- 
ploys approximately 400 people, includ- 
ing 50 engineers, accounts for about 
$8 million sales, or about 9% of Lear's 
anticipated 1959 total. Balance of 
Lear's business is in flight controls, in- 
struments and accessories. 

Although the LeaK2al Division h.id 
not been as ptofitable as Lear’s other 
divisions in recent years, the move 
comes as a surprise to manv because of 
the personal interest in general aviation 
avionics by William P. Lear, board 
chairman and principl stockholder. 


A^ ioni(‘s Installalions 
Gaining in Lightplanes 

Washington— ,\vionic equipment car- 
ried bv general aviation aircraft, par- 
ticularly single-engine tvpcs seating 
three or more person.s, has shown a 
sliarp increase over the past four years, 
according to a k'ederal Aviation .Agency 
survey just released. 

.All I'.A.A survey discloses that 59% 
of the nation's single-engine aircraft 
were equipped with omnirange fVOR) 
receivers on Jan. 1. 1958, as compred 
with 19% in 1954. Approximately 58% 
of the nation's 60,650 single-engine air- 


craft carried two-way radio equipment 
as compared vvitli 46% in 1954. 

F.AA figures .show that 95% of tlie 
country's 5.570 multi-engine gencTal 
aviation aircraft were outfitted with 
VOR navigation receivers in 195S as 
compared with 72% in 1954. .Approxi- 
mately 97% of these aircraft carried 
two-way radio equipment (transmitter 
and receiver) in 1958, compared with 
91% in 1954. 

'Ilie survey shows that 55% of tlic 
single-engine aircraft have no radio 
equipment, while 9% have a radio re- 
ceiver only. In 1954. 59% had no 
radio equipment while 1496 had radio 
receivers only. In the interv'.il, some of 



Taking The Stress Out Of A Master Rod 


A properly fitted link pin sets up 
enough internal stress in Ihe 
master rod bores to bulge the 
erank sltafl bearing area very 
slightly. These bulges are .so 
small they are almost, impossible 
to delect. But they somelime.s 
set up enough stres.s to crack the 
master rod bore during Ihe en- 
gine's operating cycle. Muster 
rods are exjtensive to replace. 

This simple Airwork “extra” 
.sharply reduces the danger of 
bore cracking. After the link 

an electric hone to eliminate the 
liny internal bulges created by 


pin |nes-siire. Tlien we make sure 
ibe bearing area is jterfecily 
circular after the pins are in place. 

It lakes only a few extra 
mimiles to hone a pre-assembied 
master rod to perfect rouiidness 
, . . but it adds a lot to the satis- 
faction you get from a smooth 
running, long lived Airwork over- 
hauled engine. Airwork saves you 
time and trouble by doing more 
work at overhaul, when it con be 
done at low cost and no incon- 
venience to you. Give your engine 
an Ail-work overhaul— and be 
sure of maximum operating satis- 
faction. 



SKANCHES IN, 
WASHINGTON 
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Versatile Ground 
Support for 
«Jet Transport 
Fleets 


8,500 AiResearch 
Gas Turbine Units in Use 


Exlremtly reliable and diversified. 
AiResearch mobile ground support 
equipmeiil provides main engine starl- 
ing for turbine-powered aircraft, and 
ground air conditioning and electrical 
powei for both aircraft and missiles. 

Heart of the lightweight ground 
support systems are AiResearch gas 
turbine compressors which provide 
pneumatic and/or electrical power. 
Electrical power is supplied when the 
unit is coupled with an alternator. 

GROUND POWER FLYAWAY 
UNITS for jet engine starting are 
designed to meet the need for a mobile 
low cost pneumatic power source 
which is readily air portable for 


emergency use. These lightweight, 
self-contained units are mounted on a 
compact cart complete with instrument 
panel and enclosure. They can also be 
used for missile ground support where 
pneumatic power is required. 

GROUND POWER VEHICLES sup- 
ply both pneumatic and electrical 
power for jet engine starting, ground 
air conditioning and other ground re- 
quirements where these types of power 
are needed. Air and electrical connec- 
tions located at the front of the vehicle 
allow the operator to drive frontward 
into position. The instrument con- 
trol panel are inside the cab. and the 
power unit is easily accessible through 


wide doors on both sides of the vehicle. 
Full sound attenuation reduces operat- 
ing sound level below 90 decibels at 
a distance of 10 feet. 

GROUND POW ER TRAILERS pro- 
vide pneumatic power for jet engine 

and electrical power when equipped 
with an alternator, These rugged, com- 
pletely self-contained units are also 
fully sound attenuated, Servicing is 
easily accomplished through ample 
access doors. 

AiResearch ground support equip- 
ment can be designed to meet specific 
requirements or installed on standard 
vehicles, Your inquiries are invited. 



AiResearch Manufacturing Divisions 


s, Packages and Components for: AIRCRAFT, M 


Los Angeles 45, Ctdifornia • Phoeais 
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the aircraft with receivers only appear 
to have added ttansniittcis to actiiese 
two-way capability. 

Analysis of the single-engine aircraft 
avionic equipment shows that 87% of 
those that can carry three passengers or 
ntore ate outfitted with two-way radio 
equipment, approaching the figure for 
niidti-engine airctaft, while only 52% 
of the single- and two-place aircraft arc 
so equipped. 

Siniifarly, 71% of the three-place or 
more single-engine aircraft were out- 
fitted with VOR navigation receiteis 
as compared with only 10% for singlc- 
and hvo-place aircraft. In 1954. only 
44% of this type aircraft were equipped 
with VOR. 

'I'lie suney indicates that 70% of tlie 
multi-engine aircraft carried instrument 
approach (ILS) equipment in 1958 as 
compired with 50% in 1954. In the 
single-engine aircraft cati^ory, -H% 
carried ILS equipment in 1958. more 
titan double the 2% so equipped in 
1954. In the thrce-or-more-place single- 
engine categorv, 9% of the aircraft are 
equipped with ILS as compared with 
5 % in 1954- 

In the multi-engine aircraft category, 
90% carried automatic direction finders 
in 1958 as comptired with 86% in 1954. 
In the single-engine category, 144% 
were equipped with AOI'' in 1958 as 
compared with 8% in 1954. 

'I'nc l''A.'\ report contains additional 
details on types of receivers and trans- 
mitters carried, number of channels 
available and related data. Copy of the 
report, entitled "General Aviation .Air- 
craft Radio Equipment. 1958,” can be 
had from Goiernmcnt Printing Office. 
W ashington 25, D. C- at a cost of 20 
LX-nts per copy. 

4^ FILTER CENTER ^ 
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► Raytlicon Wins Polaris Awaid-C<nn- 
petition to select a contractor to build 
,in advanced Polaris guidance compu- 
ter and associated control systems using 
newly developed welded-niodule con- 
struction has been won bv Ravthcon. 
Ihc company is one of Hie pioneers in 
the weided-inodule construction tech- 
nique (AW Aug- 24, p- 104), Ray- 
theon will build to a basic design de- 
veloped by Massachusetts Institute of 
Technology’s Instiumentation Labota- 

► Hot New Seniicondiictor— Armv Sig- 
nal Corps has constructed a diode out 
of gallium phosphide that can with- 
stand temperatures of up to 1,500E. 
•Army Signal Rcscarcli and Desclop- 
ment Laboratory at Ft. Monmoutlr 
reports that it is continuing its studies 
of basic material properties before 
launching a device development pro- 
gram. 
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J CHIP 
DETECTORS 


PROTECTION AGAINST 
IN-FLIGHT FAILURE 


Lisle Magnetic Chip Detectors provide o constant worning system ogainst 
in-flight foilures when connected to a light on the Flight Engineer's or 
Pilot's instrument ponel. 

Presence of ferrous particles in the lubricant is o proven indicator of 
inlernol breakdowns. The powerful mognet in the Chip Detector picks 
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Report Urges Aceelerated Missile Effort 


By FCithcrinc Johnson 

Washington— Advisory rcpoit to the 
Senate Koccign Relations Committee 
has urged "a most strenuous effort” to 
accelerate dcs’clopnicnt of the Air 
Forte’s Minutemau solid-propellant m- 
tercontinerita! ballistic missile in an 
effort to close the Soviet missile gap 
bv the mid-1960s. 

'Ilie report on the impact of military 
technology on strategy and foreign 
policy was prepared by Johns Hopkins 
Uniicrsin'» ^\'ashington Center ot 
Foreign foiicv Research under contract 
with the committee, which is headed 
bv Sen William Fulbright (D.-Ark.), 
as one ot 1 5 major studies on foreign 
police that has’c been ordered bv the 

"Indeed the most discouraging as- 
pect of the missile gap.” the report said, 
"is that vve stem unable to escape it 
should the Soviets produce the mimher 
of ICBMs of which they are believed 
capable.” Estimating that the U.S. will 
have an inventorv or slightly more than 
100 operational intercontinental bal- 
listic missiles by the end of 1962 under 
the present program, the report added: 

"With even a crash program of base 
construction, it is difficult to iinagmc 
how the U.S. force could be increased 
to more than ?00 missiles bv 196v-in 
enniparison to a possible Soviet inven- 
tory of 1.000 or even more.” 

riic report cautioned, however, that 
"this Soviet capabilitv and intention 
may of course turn out to ht- a.v greatlv 
exaggerated as those estimates of Rus- 
sian bomber production given Con- 
gress but three vears age” bv Gen. 
Curtis LcMay. then commander of 
Strategic Air Command and now vice 
chief of the Air Force. 

I’he report said that the present 
Soviet program "appears” to be to 
create "only a counter-deterrent force” 
but that the U.S. "can ill afford to relv 
on such a reassuring estimate of Soviet 
inten tion.” 

Strategic Air Con.mand was largely 
discounted as inadequate for boili re- 
taliatorx’ strikes and first-blow attacks 
designed to cripjjle the Soviet ICBM 
force. 'Ilie report said: 

"Once missiles are introduced, the 
importance ot the Soviet intelligence 
advantage assumes almost staggering 
proportions at a time when U. S. strate- 
gic power remains centered in a maimed 
bomber force. Wiilc the Strategic Air 
Command might now receive no warn- 
ing whatsoever of a missile attack, and 
may never get more than the 15 to 20 


min. warning that sophisticated rad.irs 
may provide, there is even less chance 
that a majority of the Soviet missile 
bases can be located in advance of a 
war. It thus becomes exceedingly 
doubtful that the Soviet mi.ssile force 
could be effectively attacked by an 
Amciican first strike. . . . 

"As it to increase this Soviet ad- 
vantage. the locations of U.S. missile 
sites, radar-warning installations, air- 
defense facilities, and naval communi- 
cations amters arc being widclv pub- 
licized long before they arc even built.” 
The small number of Navy Polaris 
fleet ballistic missiles that could be 
made available bv 1962-63 means that 
this force cannot be considered as a 
significant deterrent during the missile 
gap period, the report said. It also 
noted "the anticipated low order of 
accuracy and destructive powei of the 
Polaris mi.ssile relative to liquid fuel 
rCBMs . . ." 

NATO, 'Minimal' 

Ilie report further classed tlic value 
ot NA'I’O airpowerand carrier-launelicd 
aiicraft as "minimal in view of tire 
vulnerability of these weapons to exist- 
ing Soviet missile systems. . ." 

" lop priority” was recommended for 
measures that will rtdua- the vulnci- 
ability of U S. strategic forces during 
this missile-gap period, including "the 
protection or airbases, boniben, control 
centers, missile launching sites and per- 
sonnel thiough incieased mobility, eon- 
cealincnt, haidcning and dispersal." 

Noting a tentative USAF prograin to 
keep “a small number" of bomb-loaded 
long-range aircraft on continuous air- 
borne alert as protection agaln.st sui- 
prise mi.ssile attack.. (A\5 Dec 7. p. 3-1), 
the report obseivcd: 

"Prclimuiaiy tesfj indicate that 90% 
of the airborne planes could be kept 
within range of their targets, hut that 
it would be verv difficult to keep even 
as much as a third of the long-iangc 
strategic bomber force on air alert, pre- 
sumably because of a sln'rtagc of trained 
crews.”' The cost of tlie US.AF air alert 
project, in additional fuel and mainte- 
nance alone, was estimated at SI.? bil- 
lion annuallv 

llic mid-1960 cia of dispersed, hid- 
den and mobile solid-propellant ballistic 
missiles, the report said, should provide 
a "stalemate” period between the U.S. 
and the Soviet Union. 

It noted: 

".A surprise attack on the opposing 
force will become increasingly hazard- 
ous, if not foolhardy, and much of the 


present incentive to strike first vvilL 
vanish,” The lepoit said Minuteman 
missiles will be kept in a constant state 
of checkout, with their euidance gyaos 
tunning contiiiually, reducing launch 
time to one to two minutes as compared 
with the optimuni present countdown 
for liquid-fueled ICBMs of 1 5 min. The 
relatively low- cost of Miimtenian, $1 
million to $2 million tor "a missile in 
a hole," as compared with 510 million 
for current ICB.Ms, will be offset, the 
report said, by the largt number that 
will have to be deployed “in compensa- 
tion for their own limited destn'ctive 
power and the accuracy of opposing 
enemy missiles.” The desirable force 
level, the report said, is estimated at 
from 800 to 2,600 Minuteman missiles. 

'Ihc report also urged that steps be 
taken toward disarmament but opposed 
the "total disarmament” proposal of 
Premier Nikita Khrushchev. "There is 
no reason to laelieve lliat even the Soviet 
leaders are merelv engaging in duplicitv 
when they express their anxielv about 
tlic sources of nuclear insFabilitv." it 
commented. 

Ilie report said the Soviets "cannot 
view liglitly Ihc instabilities that stem 
from a |)Owcrfiil first-strike capability, 
itself liighlv vulnerable to a first strike 
by the ciieiny Nor cari they easily dis- 
miss the dangers of accidental war. . . . 
Today they mav brandish their rockets, 
but 'brinkmanship' was not initiated by 
tlicrn and it is not a Soviet monopoly 

As to the Kliuivhchtv proposal, the 
report commented: "In a totally dis- 
armed world even a small number of 
secreted oi clandestinely manufactured 
nuclear weapons could disrupt the inter- 
national order and allow one power to 
dominate its more trusting adversaries. 
It is doubtful that any devisable, much 
less agreeable, inspection system could 
discloje such violations with a sufficient 
degree of certairtv. International dis- 
putes over vital political and economic 
issues would, in any event, he likelv to 
lead to the resumption of a lieetic arms 
race and, in the final analysis, military 
power and technology would still decide 
the outcome.” 

The report proposed a svstem under 
which each of the major powers would 
retain a substantial retaliatorv force 
relatively secure from attack. 

“Let us assume that such an arms 
control svstem permitted each side tc 
maintain 200 or 300 strategic nucic-ar 
weapons so hardened, mobile and dis- 
persed that to eliminate anv one of 
them would require a substantial num- 
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Avco Photographs Atlas Nose Cone Re-Entry 

Photograph of Atlas 8-C nose cone ra-entcriiig the atmosphere after being fired from Cape 
Canaveral, Fla. (AW July 27, p. -fO) was taken by an -Avco Corp. downninge niitical inoni- 

visihle above wing ot a Douglas C-5-1 tr.iiisport were made by the nose cone over a 30 sec. 
period at 9,000 ft. Avco said the three laigc bic.-iks in exposure are intentional interrup- 


structive power and accuracy. Under 
such conditions even the surreptitious 
addition of several hundred weapons to 
the attack capability of one side or the 
other would not be sufficient to upset 
the stabilitv of the sv.vtcm. Anv tempta- 
tion to violate the system woultl be re- 
strained bv the knowledge that a very 
great effort, indeed an effort so great as 
to run the high risk of detection, would 
be required before the inherent stability 
of the svstem could he overcome.” 

This type arms control plan, the re- 
port said, would have to be accompa- 
nied bv commitments to “openness of 
scientific, and tcclinologici! research.'' 
Although the commitments mav not be 
enforceable in detail, "violation, to be 
effective, would prolsablv have to be on 
a scale lending itself to detection.” 

New Weapon Developments 

llic report made these obsenations 
on weapon systems and techniques now 
being evolved; 

• Advanced nuclear bombs. “Tlie possi- 
bility of doubling or tripling the power 
of aircraft nuclear bombs to, say. -10 or 
60 megatons, has been mentioned, and 
frans|)ortation of a 100-megaton bomb 
declared feasible with major improve- 
ments in powcrplants.” 

• Delivery range. "It now seems pos- 
sible to extend that of aircraft and mis- 
siles to global dimensions.” USAF' has 
proposed a third ballistic missile familv. 
"Global Range Ballistic Missile,” with 
a range of over 10,000 naut. mi,— suffi- 
cient to reach anv target from any 
launch point on earth. 

• Manned aircraft. Endeavors, such as 
the now-canceled "controversiar’ Mach 
3 North American F-108 fighter and 
the scvcrciv stretched-out North Amer- 
ican B-70 bomber projects (AW Dec. 7, 
p. 26), "are deemed necessary to enable 
manned aircraft to continue to perform 
missions for wbicb missiles are, and 
may long continue to be. unsatisfac- 
tory. I'hese include intelligence acqui- 
sition and reconnaissance, long-range 
air target identification and strike mis- 
sions requiring a very high circlet of 
iiccur.tcv in bomb deliverv .” 

• ICBM refinements. Iliese ate "of 
greater sigiiilic.mcc" than improvements 
in the mamicd aircraft field, the report 
said, and include "auxiliary engines or 
separable drag skirts to alter their tra- 
jectories in flight, application of radia- 
tion and anti-radar shielding to their 
warheads, multiple wathcad.s and the 
use of missile-borne chaff, decoys, and 
jammers to disrupt defensive radars.” 
Observing that the value of liardcued 
missile sites varies inversely with missile 
aeciiracv. tlie report said that "the 
missile requisite to the probable de- 
struction of such a target can be re- 
duced from 60 to 14 as the accuracy 
of a twQ-megaton missile is refined from 


three to somewliat less than two miles. 
• C.AMAL nuclear bomber and Dyna- 
Soar boost glide vehicle. Neitlier of 
these vehicles, the report said, "appears 
likelv to have a decisive effect on the 
balance of power even if fully realized.” 
It added, however; 

"Botli concepts would seem admi- 
rablv designed to extend the utility of 
mamicd aircraft, in time and into space 
re.vpcftivclv. bv making them less vul- 
nerable to air defense systems than the 
present strategic bombers. C.AM.AL, 
in p.iiticuliir. might ameliorate certain 
dangers of the eatlv missile gap period if 
Ixitli aircraft nuclear power and air- 
laiinclicd ballistic missiles can be per- 
fected in time. Both svsteins could have 
military utility in the mid-1960s and 
bevond. when ICBMs have become 
the dominant strategic weapons— 
CAMAL could provide im effective sup- 
plemcntarv retaliatory system (par- 
tiallv protected from attack by the ino- 
bilitv derived from its long endurance) 
while Dvua-Soar could conceivably de- 
velop reconnaissance capabilities of 

"One may express skepticism regard- 
ing both possibilities; there are few cur- 
rent indications that CAMAL would 
he much less expensive than an equiva- 
lent missile force, and Dyna-Soar seems 


a marginal competitor with the recon- 
naissance satellite as an intelligence col- 

• Missile defense. The report dismissed 
the prospect of development of a de- 
fense system that would nullify prog- 
ress in ICBMs and other strategic weap- 
ons. "Certainly the (.Army) Nike Zeus 
anti-missile missile svstem, the only 
such active missile defense system 
known to be under development in tliis 
country, does not offer such a hope. 
Its potential appears limited at best to 
the sijot defense of a relatively few vital 
targets from a relatively primitive mis- 
sile attack." Proposals for a deatli ray 
to repel incoming weapons, the report 
said, "is a fanciful one for the foresee- 
able future, as it does not now appear 
possible to create eitliei an anti-gravity 
screen or indeed anv svstem providing 
100% effectiveness against all the 
means bv which nuclear weapons can 
be delivered on large targets.” 

• Space reconnaissance. 'Ibe report 
said the technical obstacles "appear 
multiple and restrictive. Tbev include 
.such problems as the penetration of 
cloud cover, camouflage and darkness, 
as well as the technical difficulties and 
delavs stemming from tlie elaborate 
chain of events by whicli images are 
received, recorded, transferred to a 
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Storage device, relayed to tlie earth’s 
surface, reproduced and examined." 
lire utility of the Midas system for de- 
tection of missile firings by satellites 
equipped with infrared sensors "wimld 
appear marginal in comparison with 
the Navy’s (grouiul-bascd) Project 'I'e- 
pee intercontinental radar system, and 
other means of detecting missiles early 
in flight, but an infrared system might 
prose less prone to spcxifing or jamming 
tlian radars and should, at the very- 
least. pros'idc sonic scrifiration of at- 
tacl: wariiifigs obtained from other 
sources . . . 'nie-re appears to be little 
hope of the Midas srstem. or other 
satellite-borne missile detectors, becom- 
ing oijcratiana! in time to relieve our 
strategic bombers of their imminent 
S'ulnerabihty to missile attack." 

• Non-stratcgic weapons. “U. S. should 
increase the strength of its non-nuclear 
capabilities ... to deter or stop such 
attacks as the Sosiets would dare to 
launch." The report obser\-ed that, as 
nuclear war becomes inCTeasingly haz- 
ardous for an aggressor and the threat 
of initiating it decre-asiiigly credible, 
"the cniplovment of localized military 
force for achievement of national ob- 
jcctii'cs will become increasingly at- 
tractii'e . . 

Research Administration 

In the field of administration of 
we-a|)cm svstem research. clcvclii|)mait 
and production, the report miuntiiined 
that tile decLsioii-imiking c-apahility of 
the Soviet dict.itorshi-p "is not an iin- 
niixed adi'iiiitago. 'Ihe difficulty and 
danger of crificii'ing official decisions in 
11 dictatorship may k-ad to less refined 
and more costh cud products, as well 
as to the production of weapons iil- 
suited to the support of nation.il strat- 
egy.’’ 

Commenting tiiaf "some radical re- 
sisions” also may be necessary to sohe 
the U.S.’s long lead-time problcin, the 
report said; 

"Boldness in the acceptance of new 
ideas unci speed in their execution are 
qualities too often lost. ’I'oo frecjiicnth . 
rigidities that ought to be cliaracteris- 
tic of the Sosiet ssstem are allowed to 
infect the decenfralism that should 
characterize tlic .•\uieriwn system , . - 
Yet, tlic current popular cries to im- 
pro\ c R&D througli ’czars' and through 
elimination of 'w.istefiil duplication’ 
and seniee rivalries’ when put into 
practia- frctjiienlly lead to cxccssise 
adininistrati'-e supersision, the block- 
ing of new and useful ideas and the 
fallan- of directing long-range R&-D 
programs toward an iinpractically spe- 
cific end product. ■■ Instead, a;, an al- 
teniativc, the report suggested that "it 
would be valuable to lessen bure.uicratic 
centralism and to increase duplication 
of effort at all stages of military re- 
search and deseliipnieiit . . . ” 


VOUSHT SEES SPACE 
WITH A MAN IN IT 

At Vought Astronautics, space and 
manned flight into space are coming 
steadily nearer. 

In the Human Factors Laboratory, engi- 
neers and scientists operate earth-orbital 
simulators and space-capsule mock-ups 
os complete in cockpit detail as a pro- 
duction aircraft. 

Company pilot-engineers have run up a 
total of more than 200 simulated orbital 
flights. In other studies, Vought space- 
medicine specialists are developing 
closed ecological systems to provide man 
oxygen, food and water for flights lasting 
months, years . - . generations. 

Plainly, Vought Astronautics’ interest in 
space centers around the men who will 
explore it at first hand, and around the 
man-carrying portions of their vehicles. 
This has been a natural step for the life- 
sciences engineers who gained so much 
experience on Vought’s high-perform- 

Through participation in the Dyna-Soar 
development competition, these men 
already have applied aircraft human- 
factors experience to space. In the matter 
of spuce-flight and navigation simulation, 
these men probably are farther ahead 
than any U, S. team. 

A major Vought effort now is to deter- 
mine which functions of space flight will 
be machine-operated and which will be 
entrusted to man. The answer very likely 
will come out of a simulator — one which 
duplicates the stresses of space flight. 
Space is the specialty of Voug/it Astro- 
nautics. Other major interests are being 
cggressiocfi/ advanced in ihe company's 
Aeronautics Dioision — tchere attention 
is on atmosp/ien'c missiles, antisubmarine 
apparatus and piloted aircraft — and in 
the Electronics, Range Systems and 
ReseoreJt Dioisions. 
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A PLACE TO IRON OUT THE STRESSES OF SPACE 

Seventeen different stresses will flay the minds and bodies of the Erst 
spacemen. Under the combined attack of acceleration, anxiety, heat and 
other stresses, how will man perform? The answer probably won’t be 
known until the problem can be simulated, in all of its parameters. 

Vought Astronautics — a division of Chance Vought Aircraft, Incorpor- 
ated — is preparing the way with the proposed simulator above. Inside 
the laboratory’s mock space vehicle, a man — without leaving the 
ground — would know the heat, movement, noise — and many psycho- 
logical effects — of an extra-terrestrial voyage, He would glimpse a 
pitching, yawing close-up of the solar system. He would experience. From aciivt bight lr<iiruirenis, motion, and > plane- 

altogether, an invaluable preview of combined stresses of space flight. larivm ptojeciion — a realiuic previavr ol space flighi. 
Vought Astronautics can produce and oper.ite such a lab now for the 
development of spacecraft and the training of pilots. 









Soviets Break Into Western Market Witb^i-48 Sale 


By Da\id A. Andc'rton 

Klagenfiut, Austria — Russian-built 
Mi-4S lidicoptcr, first to be purchased 
bv any W'estem country, is being fligbt- 
clieckcd here before entering scrsice in 

The liclicoptcr was bought for a 
ssiidicatc of Austrian and Stviss liotel 
operators to carr\- passengers from 
municipal airports m the hso countries 
up to tiny clearings in the mountains. 
In off-season-mouths the operators c.>:- 


pect to use it for freight work as well 
as jjassengcT flights. 

i’he Russian rotorcraft is the latest 
modified sersion of the Mi--I scries and 
is capable of earrsing nj) to Ui pas- 
sengers or an esrtcrn.ills slung load of 
2.860 lb. Purchase price is S200.000, 
including two sets of spare parts and 
technical assistance. 

Operators are interested in the pur- 
chase of a second Mi-tS if operational 
data from the first one is fasotablc. 
They are also thinking seriously of buy- 


ing the mncb-larger twin-turbine Mi-6, 
and exjslorators' negotiations arc sebed- 
ulcd to start soon betu'cen their repre- 
scntatiscs and the Russians. 

'I'hc Sosiet craft is being floss n under 
a tcm|50rar\ 20-hr. permit granted by 
Austrian ci\il air authorities svbile thes' 
comiJlete their study of documentation 
furnished with the Mi-4S. Parload- 
strcngtli characteristics arc currently 
lacking, sas.s an Air Ministry spokesman, 
but the Russians base promised to send 
them as soon as possible. Certification 


is expected to follow as a matter of 
routine. 

Current flying is under the direction 
of Rafail Kaprclian. chief factory test 
pilot for the construction grouj) headed 
by Mikhail ^[il. designer of the Mi-1, 
Mi-4 and Mi-6 series of helicopters. 
Kaprclian currentls' holds three world 
records, h\o with the Mi-fi and one 
with the \fi-4 (4,410 lb. payload car- 
ried to 19,720 ft.). Ground operations 
arc under the guidance of two Russian 
technicians, one an ar ionics .specialist, 
the other an airframe and powerplant 
meclianic. 

Major part of the Russians’ duties is 
instruction of Austrian pilots Bieder- 
nrann and Feuz. and to check out the 
ground crew that will take mer main- 
tenance and overhaul of the Mi-4S. 

In cost, characteristics and perform- 
ance, the Mi-4 has no direct counterpart 
in the West. Although it started life in 
one \ crsion as an 1 1-scat tr,ms|3ort coin- 
patahlc in capacit\' nitli the Sikorskv 
S-55. it has almost three times the 
pontT and weighs a little more than 
twice as much. But the Russian prac- 
tice of starting consenativcly has been 
applied to the Mil design also, and it 
now carries officially a s. 31 0-lb. payload, 
although the world record shows that 
its capabilities exceed that load limit. 

In its present status the Mi-4 is 
hcasier than either tire Sikorsk)' S-38 or 
tlie Westland W'essex, lias about 200 
mote installed horsepower, a much larger 
rotor diameter, and a pasload otficiallv 
placarded at about two-thirds that of 
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soil to the trackless depths of the sea. 

Lockheed’s Missiles and Space Division is Polari 
Missile System manager and prime contractor — leader o 
an industrial team that includes Aerojet-General, Genera 
Electric, Westinghouse, and hundreds of other contractor 
andsupptiers, large and small. Close cooperation hasbroug.' 
the Polaris from blueprint to hardware in record time. 

This new combination of nuclear submarine and Polari 
missile will round out the nation's arsenal and give us th 
flexibility we need for adequate defense. 

74 
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America can breathe easier next year when the Lockheed- 
developed Polaris missile goes to sea aboard the Navy's 
nuclear-powered submarines— far ahead of original sched- 
ule. For every significant military target will be within its 
ultimate range of 1500 nautical miles. 

To be an effective deterrent to aggression, a weapon sys- 
tem must be safe from surprise, ready to strike back after 
any attack. The Navy’s Polaris submarines will be immune 
to detection as they prowl submerged for weeks at a time. 
And they’ll move the bulls-eye of enemy attack from our 
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L'iliicr lilt Aincrittin ot Btitish design. 

In cost, tlicrc is a substantial differ- 
ence. The price paid for the Mi-t- 
regardlcss of wlicthcr or not it repre- 
sented the actual coinnietcial value of 
tlic IrclicoiJtcr— wa.N comparable to the 
price of .1 Westland \Miirlwind. the 
British equivalent of the Sikorskv S-Ss. 
But for the same aimnnit of money the 
0 |)erators believe thev got more 

))asseiiger capiicitv and perhap.s a less 
'iiphisticated iiirframc to handle better 
the kind of knuckiiig around thev an- 
ticipate when the NIi-4 starts lifting 
timlTcrs out of the high vvoodlots down 
to the railroad vards. 

Contracting Details 

I’orcliase of the Mi-f was made bv a 
\’ienna import-caport house, Scliifter & 
Co., vvliieh hiis been doing business 
with the Russians in several lines, but 
not helicopters, for about five years, 
liig, Herbert Schiftcr's experience in ne- 
gotiating w ith the Riissian.s tabbed him 
as a natural for the job. which was the 
result of a casual conversation he had 
with one of the representatives of the 
hotel syndicate. 

Contracts negotiated earlier hy Schif- 
tcT for machine tools and other equip- 
ment were met to tlie letter bv the 
Russians, he told .\viatios Weiik. "If 
von have something specific in a con- 
tract, the Russians honor if." Schifter 

made bv Schifter anil his lawyer on one 
side and a handful of Russians on the 
other, including three top tcchuician.s 
from the .Mil group, an .Scroflot execu- 
tive and a technic.il representative from 
the Russian niiiiistrv in charge of ex- 

Rnssiaiis guaranteed dcliverv within 
four and onc-half months of placing 
the order. In fuel, it was delivered 
within three. Included in tire purchase 

’'enough to maintain a fleet of 10 heli- 
copters." the necessary special tools, 
tcchniail assistance ancl instruction. 

I'lie Russians also guaranteed 2-l-hr. 
serv iee on parts or components via Aero- 
flot. and said thev would send factorv 
technicians to solve special problems. 

The rotor .svstcin and the H-cvlinder 
.\Sh-S2\^ |:owcrplant cart; guaranteed 
lives [if 000 lir. between overhauls. 
Cost data tor the lieliaipter was not 
furnished, presumablv hecaiise-if they 
exist— they apply too Sj)ccifically to the 
.\eroflot operation and would not be 
appliCNible to an independent foreign 
operator. 

One figure su|)plicd was the cruise 
consumption of the engine, given as 
about 54 gpli. nvis value seems abnor- 
mailv low for an engine with a auisc 
Imrsepowet of 1,070; a more nonnal 
figure i.s about twia- that. 

This specific model of the Mil design 
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is hasicallv a general-j3utpu.se version 
based on the agricultural model, rather 
than the transport Mi-IP now in use 
on -Aeroflot shuttle tonrt.s. Major rea- 
son behind the purchase of the Mi-4S 
vv.is that the iijseratots w-anted a heli- 
copter versatile enough to handle |3as- 
sengers in the cabin or slung loails car- 
ned externally, Tliev wanted to be 
able to keep tfie ntili/ation high during 
off-season months bv lifting supplies up 
to Imnber canijss and cut timber down 
from the hills. 

I'hea’ arc only minor differences in 
lavoiit between this version and the 
standard transport. I'lie Mi-4S has thrc'c 
round windows [3er side instead of the 
reetiingular gla/ing of the transport. 
I his machine also has both rear-loading 
elainsliell doors with ramp, and a con- 
ventional side-fuselage passenger door. 
The Mi-4P has only the side door. 
c-argo hook is a Irasie structural jxirt of 
the Mi-4P, 

This helicopter differs also from sev- 
eral models or the Mil rotorcraft which 
have a navigator'.s compartment shmg 
below the main floor in a deejt Ixilly 
blister. Lack of this feature gives the 
Mi-4S a spindlv-legged look. 

ITie size of the Mi-4S sex'ins to be 
acccntiiiitcrl bv the two-tone color 
scheme used— a dark gray body, with a 
light ctcam-eoiorcd top. Red and bine 
' lightning" accent bad been painted on 
bv hand between guide lines drawn on 
the fuselage in jsencil. Registration is 
c-arried on the it|)i3er fuselage, instead of 
on the tail boom as is practice in Russia. 
First Walkareund 

,\ first vvalk-aronnd shows that the 
Russians have adopted Knglisli as tlic 
language for all stenciled instructions. 
In most eases the I'higlisli is perfect, but 
a certain unfainiliaritv with the iclinin 
has led to a few unintcntioiialiy hu- 
morous translations from the Russians. 
l''or example, the oil cooler filler neck is 
labeled "Oil pouring out of the oil radi- 
ator rcductcr.” 

Only visible Russian lettering on the 
helicopter besides the registration— 
CCCP 41 540-is on the blades, which 
carry set number and .shipping miinber 
with Russian letters as a prefix. Data 
stamp on the blades shows thev were 
nnnuifacturcd Julv 16, this rear, What 
is probablv the factorv serial number— 
OvSn?— is stenciled at the joint between 
boom and fuselage. 

.Austrian engineers and ground tech- 
nicians arc impressed with the over-all 
mechanical design of the Mil helicopter, 
and say that it is "idiotensiehcr," wnicli 
translates freely as "idiotproof." 

Ibe over-all impression is one of ex- 
cellent workmanship on rotor hubs, 
povverplants, basic structure and other 
vital areas. Tlic structure itself is obvi- 
ouslv robust. Manufacturing techniques 
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T he guidance and conlrol system of America’s HOUND DOC missiles— best 
of breed— has a pedigree 13 years long. Created by Autonetics, the hound 
doc’s inertial autonavigation system sends this supersonic air-to-surface 
missile from mother-ship to target anywhere in the world, in any weather. 

Equipped with an invulnerable sense, hound doc extends the retaliatory effec- 
tiveness of SAC’s B-52c bombers by hundreds of miles. 

Against a 13-year background of blue-ribbon winners, Autonetics is now 
producing in quantity and at low cost the N5G autonavigator. This is the pedi- 
gree that makes the cam-77 hound dog missile performance “best in show!’ 

Inertial navigation by Autonetics % 

A DIVISION OF NORTH AMERICAN AFIATION, INC,, DOWNIT, CALIFORNIA - REGIONAL OFFICES; WASHINGTON, D.C. AND DAHON, OHIO 
fNERTIAL NAVIGATION / ARMAMENT CONTROL / FLIGHT CONTROL / COMPUTERS AND DATA PROCESSING 




ace eomcntloiial. Riveting is dcun, 
straight and with no \isiblc strikeovers. 
Onlv in some areas is there evidence of 
sloppy workmanship mid these arc not 
in primary structure. 'I'wo examples 
which stand out are flic lip around the 
forward fuselage cooling shutters and a 
small air exit grill imdcracath the tail 
rotor boom. 

Poncrplant for the Mi-dS is a hvin- 
low. 14-cslinder ASh-S2V piston engine 
with two-stage .supcrchatget. iiiouuted 
in the nose so that its crankshaft is on 
.1 slant upward and toward the rotor 
mast- nhs is comeutional layout used 
in the U. S. and I'lnghuid for this type 
of helicopter. 

Continuous cruise power of the en- 
gine is 1,070 blip, at 2,200 tpni. h'or 
takeoff and ntlier maximum perform- 
ance. the five-minute rating is 1.700 
blip, at 2,fi00 rpm. Kinergency rating 
i.s a full 2.000 blip, at f.OOO rpm. 

N'omial tankage of the Mi-4 series 
has 264-gal. capacity, but this model 
ha.s an additional li2-gal. capacits- in 
an auxiliary tank, for a maximum fuel 
load of 496 gal. 

Rotor diameter of the Mi-4S is ap- 
proxim.Ttcly 69 ft. 'Hie four blades are 
entirely falnic covered, «'itli the excep- 
tion of a couple of inches at the leading 
edge which is metal. 'Ihc blades hai e a 
bmlt-iii alcohol dc-iciiig system with an 
icing warning indie, itor tied to tempera- 
fiitc and humidity registering in the 

Kacli blade has a fixed trim tab at 
about two-thirds the diameter. Rubber 
fillets arc let into the fabric covering 
along the trailing edge at several points, 
|)tesumably to take the strain on the 
fabric coicring and keep it from ripping. 
One of the mechanics spent a precari- 
ous lialf-hour before the flight standing 
on a rickety work platform and an old 
chair to hrbrie.ite these fillets. 
Maintenance Design 

I'lie Mi-4S shows many signs of de- 
sign for easy ntainfcnance. ITiere are 
large numbers of removable access pan- 
els in the usual places, and an ab.sohite 
minimum of no-step ureas. In fact, 
there «as not a single stencil saying 
"No Step” on the entire aircaaft. Two 
mechanics working on the rotor hub 
walked anvwhcrc on the upper decked 
structure around the mast. Two foot- 
holds, shaped like towel racks, arc on 
each fuselage side, but the window rails 
and the top of the lateral air scoops 
were also used by the mechanics ns steps 
without an\ ill effects showing. 

Color coding in the powerplant bay 
is done with a lavish amount of paint, 
with entire lines colored instead or sim- 
ply marked with bipe as is the practice 
in the \\xst. Engine exhaust system 
is canted \iith a ceramic material col- 
ored dark green, similar to standard 
coatings used in the U.S. 


Convait S80 turbojet trans|K>rt fuselage is suspended by stub wings in water tank at Con- 
v-jir Division of General Dynamics Corp. at San Diego. Calif. Fuselage has been subjected 
to $6,000 prcssmisition cycles in five months, l est engineer is adjusting one of the rains 
tliut pull upward and downward on siibmc^ed fuselage to simulate operational stresses. 
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Two large canvas carriei.v containing 
all the special tools for maintenance or 
overhaul were spread out on the work 
tables. There were an c.vtimatcd SO-1 00 
tools, all of good quality and all prop- 
erly coded with legible numbers. 

The Mi-4S was delivered from Russia 
and shipped up the Danube rivet. It 
had been packed for shipjiing with ex- 
treme care, sav the .Austrians, with every 
part protected indivitlually against ex- 
posure. 'Ihe rotor blades were taken 
off but otherwise the helicopter was 
completely assembled. Ship]3iiig crate 
was properly weatherproofed with desic- 
cating agents inside for further |jrotec- 

Attacliment of rotor blades to the 
hub was easily done after the big heli- 
copter arrived here, and the engine and 
rotor svstem were run on the ground for 
the usnal checkout. .At the time of 


.Aviaiion AVekk’s visit, the helicopter 
had about seven hours' total time on the 

At 10 o’clock that morning, the heli- 
copter looked as if it wouldn t fly for a 
week. Bot bv 1 1 a. ni.. when Kaprelian 
and the two .Austrian pilots arrived, the 
craft was being buttoned up and wiped 
down. One interesting sidelight; the 
Russian mechanics were verv- painstak- 
ing in their work and wanted the fin- 
ished helicopter to look good. One of 
them kept pointing out smears of oil 
or smudges of dirt on the fuselage tliat 
were to he wiped off by the v oimg ap- 
prentice -Austrian mechanics working 
alongside the Russians. 

'ITic helicopter was cleared for fliglit 
about noontime, and by then the field 
Iiad closed in to abinit one kilometer 
lisibilitv and perhaps a 500-ft. ceiling- 

K.iprcliait and a Russian mechanic 


Convair 880 Fuselage Undergoes Tank Tests 
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NEWEST, FASTEST, LARGEST 
AIRCRAFT TO JOIN 
THE PIPER BUSINESS FLEET 


Bi(Sine«£ oKiatioii lakes a giant step forward with the great new Piper Aztec. 

Here's an over 200 mile-an-hour executive twin that 
sets new standards in all-around performance and job capability and new standards 
in price and economy for fast, convenient, personal air travel. 
IPilh Iteo 250 horsepower direct-drive Lycoming engines, 
famed for their ruggedness, simplicity and reliability, 
the Aztec carries a iise/iil had o/ orer one ion, takes off shorter, 
lands shorter and has a higher single-engine ceiling than any twin 
in the same class carrying a similar payload! 


The Aztec’s amazing load carrying ability means 

you can carry full 144 gallons of fuel, five 170-pound passengers. 

full radio and IFR instrumentation plus baggage! 

And you cruise a good solid 205 mph at 7000' (75% power) 

with over five hours of fuel— over eight hours duration at economy cruise. 

And, as can be expected, Piper efficiency has produced 

a practical price for the Aztec— $49,500, all the more remarkable because 

this price includes full equipment.. -five passenger cabin arrangement, 

dual generators, dual vacuum and hydraulic systems, 

144 gallons of fuel, full instrumentation, rotating beacon, heated pitot.,, 
co/tip/ere.'... every thing but the customer’s choice of radio. 



This nctcesi, fastest, largest airplane to join Piper's business fleet 
will change your concept of what your aircraft investment will return 
in the way of performance, comfort, utility and economy. 

A demonstration will be gladly arranged through your Piper dealer 
—or write on your business letterhead for an Aztec catalogue. Dept. W-13. 


ATTRACTIVE LEASE AND FINANCE PLANS AVAILABLE 


HIGHIST SINGLE ENGINE CEILING I 



80 


31 



ently available in a variety 
sizes— from 4" to 11". They'i 
weight, compact and are d< 
to handle cryogenic, convei 
exotic and corrosive flulc 
sto rabies. 

Whether your assignment ii 
the planning of tomorrow’s m 


Successful performance of the Atlas 
has proven the feasibility of discon- 
necting large lines in flight in order 
to jettison booster engines or pro- 
pellant tanks. 

RMD-engineered disconnect valves 
are meeting the operational demands 
of Atlas and can be adapted to stag- 


Suited to most advanced concepts in 
space vehicle and large missile configurations 


DISCONNECT 

VALVES 

from Reaction Motors Division 
of 


For complete Information, contact 


Components Department 

Reaction Motors Division 




CHEMICAL CORPORATION 






8" Disconnect Valvej 





grabbed the tail bumper, tlie rest of the 
gtoimd crew puslied \vherC''Cr there \v'JS 
a lundliold, and together they man- 
handled tlie Mi-tS out of the hanair, 
across the apron and up a slight inefine 

'I’he mcclianic climbed aboard and 
went through a quick check of controls, 
cycling the blades tliriiugli their full 
angular deflection range with the col- 
lective pitch control. 'Ilien Kaptelian 
and Bicdemiann took ov er as pilot and 
copilot. 

'Ilic .\Sh-S2V engine fired, belching 
gray clouds of rich exhaust fumes over 
fKc apron, h mechanic u.sed a long pole 
with a heavy canvas loop on one end to 
engage each rotor blade individually and 
pull it forward ag.iinst what was obvi- 
ously a stop in the rotor luib system 
somewhere. WTicii he completed this 
for the fourth blade, the rotor started 
to rotate verv slowU and continued this 
rotation during engine warm-up. 

With engine revved up to full power, 
Kaptelian engaged the rotor sv-stem and 
flic drooping blades began to whirl, ac- 
celerating rather more rapidly than 
other types familiar to tbi.s observer. A 
short run with rotor at zero lift was fol- 
lowed bv disengagement of the rotor, 
whicli stowed and then continued to 
drift while the engine was idling. 
Mechanics climbed into and out of the 
helicopter and then, witli most of tlie 
ground crew back on the ground, 
fciprelian again revved up the engine, 
engaged the rotor, held it at lifting tpm. 
for a few seconds, and increased the col- 
leetive pitcli for the takeoff. 

The Mi-tS lifted off nose-high and a 
little awkwardly, backed up a fe-w feet 
aitd then held at about 10 ft. off the 
ground for a few minutes of hovering. 
\\’ind vv-as ahoirt I i iiipli.. driving a 
light rain befum it; it was not gustv. out 
the Mi-4S seemed to be hovering un- 
steadily as if there were sharp gusts, 

From this low altitude the helicopter 
rose to about 50 ft. and held there for 
several minutes, hovering and backing, 
once or twice rotating about it.s verti- 
cal axis at a low rate. Then Kaprelian 
flew from ov er the apron to a point near 
the control tower about a quarter-mile 
avv'ay and proceeded to do a scries of 
vertical landings and takeoffs out of 
hovering at less than 100 ft. 

llris was followed bv a lauding on 
the main runway, and long minutes 
spent taxiing up and down the length 
of the field. .At one point the helicopter 
was stopped about in the middle of the 
rtinwav and everybody got out, huddled 
under the tail boom tor a while and 
then got back in to repeat the lengthy 
taxiing routine again. 

During all the takeoffs, the lift-off 
was clumsy and nose-high. It vv-as not 
possible to observe whicli pilot was han- 
dling the airplane, although Kaprelian 
had definitely made the fint takeoff. 

WEEK, D«camtae 


Ramjet Designed as Teaching Aid 


London— Subsonic ramjet engine 
has been developed bv P. A. Hilton & 
Co. for use by British colleges and uni- 
versities in demonstrations of basic 
thcrmodvnaniic processes common to 
all heat engines. 

The unit burns pro]jane gas, is sup- 
plied with air up to 100 fpin. from 
an 8 hp. compressor, and develops a 
maximum 5 lb. thrust. Unhampered by 
a rotor system, the ramjet has adv-.in- 


tages in the instructional field as it en- 
ables the measuring prolse to traverse 
along the whole length of the engine 
without obstruction, and provides a 
complete picture of the thermodynamic 

' The ramjet also does not need a lub- 
rication system, costs little to operate or 
control and the propane fuel system is 
operated bv its own vapor pressure. 

Tlic engine is 5 in. in diameter, 15 


Total rotor time during this observed 
test was about two hours, bringing the 
time of the machine up to about 10 In. 

Ihe real pcrfonnance of the Mi-tS 
will not be known until tlie cost opera- 
tional figures art in, and the -Austrians 
have bought another for comparison, 
and mavbc have traded figures w ith the 
.^Hsttiall .Air I'orce now operating a fleet 
of Westland WTiirlvvinds. 'ITius any 
analysis of tlie true cost of the Mi-4S 
i,s some time off in the future. 

But the real significance of the .Aus- 
trian purchase is tliat it marks the en- 
trance of the Russians into the com- 
mercial aircraft market in a serious way. 
'ITic contract, tlie preparation of the 
helicopter for shipping, the complete 
documentation furnished with the craft, 
tlie conditions of technical support and 
training, the presence of the top heli- 


copter pilot in the USSR, all point to 
a studied effort on the jjart of the Rus- 
sians to meet and Iseat AA'cstern offers. 

Commercially this .single sale of a 
helieoptcr to a small operator has 
great importance. Nobody believes this 
is a one-time affair to gain prestige or 
to try out the experiment of selling to 
the West- Most Kuropcan ob.vervets 
who know about tliis purchase are in- 
clined to agree that it is a serious start 
liv tlie Russians in a field thev have 
neglected up to now. 

And knowing the past performance 
of the Russians in other comniereial 
deals, they agree that the future will 
bring more and more of such trading, 
and place the Russian aircraft industry 
in a strong competitive position with 
respect to its R.uropean and American 
counterparts. 
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Standard HYDRAULIC PUMP 

Fi’Jf' FlUIQ TEMF'EflTUIfE' TO 4(![I''F • lowest WEI6HT / 
Dl.^Eijr.EMEMr 4t(j LOWEST WtiEHT / HD? 5EP0WES SITIB 

AT RELIABLE SPEEDS 


k'S ' iS - 

Weight 

15-5 

11.5 

4300 

33.0 ^ 
24.0 

LB/HP' 

,274 

RPM_ 

emoeratur 

6000 

8000_ 

s to 400' F 
“ 35.4 

LB/HP’ 

.200 

.-4:r 

Length 

B®.-32 


P56 .568 

P16 i .163 

pii ; -ns" 

“ai 

3.5 

2.6 

7000 

12000 

12000 

■l6.5‘ 
■ 8.0 
5.7 

!28l 

.250 

.261 

10000 “ 
16000 
16000 

~ 23.9’“ 
10.8 

"■ .i93~ 

3.25 

~4.75' 

4.47 


|jTO61 ! .064 


12000 

3.1' 

.388 

18000 

BL-ESH 

O PSI 


p,35- 




'ght/Hrireo 

ic Horseoower at 30 







ji jH 
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SMAU SIZE AND SYMMETRICAL DESIGNS FOE EASE OF INSrAUAHON. • FEHIEE PARTS DESIGNED FOR MAXIMUM 
RELIABILITY. • STAINEESS STEEl HOUSINGS FOR TEMPERATURES ABOVE 400°F. • STANDARD PUMPS FOR SVSTEM 

PRESSURES TO 4000 PSI. • CUSTOM DESIGNS FOR INTEGRATION INTO SUBSYSTEMS. • FIXED DISPLACEMENT MODELS 
WITH CORRESPONDING WEIGHT REDUCTIONS. • TESTING IS IN PROGRESS FOR TEMPERATURES ABOVE SS0“F, • 
FOR ORIGINAL EQUIPMENT, REPLACEMENT OR FUTURE PLANNING . . . 




BENDIX HAMILTON 


fIflH ST. AND FOUD 8LVD. • HAMIITON, OHIO • PHONE TW 3-6181 1 



in. Tong iiiui is nuuuilcc] on n liycli.mli- 
i-silK dam|Xtl Minist nic.isnrcincnt link- 
•igc ill the test shincl- 'I'ht' stand is fulls 
in.stniinentcd and contains all controls 
needed to measure intake efficiencies. 
Lompression jirocesses, addition of heat 
through combustion, and work done in 
the expansion process. It is ignited by 
a spark plug and trcinblcr coil ssith 


power sii|iplied bv a small dry battery. 

The complete installation has been 
s]ieeialK deseloped for instiuctional 
purposes from a rig used for a helicopter 
rotor tip propulsion experimental jiro- 
gram. Cost of the unit in Britain is 
S2,000 and the first etpiipment has 
been installed in London’s Imperial 
College. 



3-LOBE DESIGN 





Why M-D rotaiy 
positive blomrs 
develop higher 
pressures . . . 

The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air flow at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 
multi-stage. 
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Lockheed Jel-Star Headed for Stress Tests 


ricst piodiicKoii fuselage of Lockheed IdStar imbojet transpsut is lifted from its inaio 
assembly jig for transfer to static testing facility at NIarietta. Ga. Plane is assembled in a 
single 52-ft, long jig lover-all plane length is 60-fl. -fi in.), lsn|inecTing innovations include 
use of circnnifcicnlial forged rings to snpiioit cany-tlitough frames in place of box beams 
(see below). Basic slicll stmetme of center fuselage is composed of 11 lougecims supixiited 
by formed metal cliamiel section rings. Hou|i tension stresses ate limited to 12.000 psi. 

siiriaation of 12.7 pd. and dmulatH 1-5 in, [lei hour rainstorm. ' ^ 




By Far— Largest Supplier of Ultrasonic Cleaning Equipment to Industry 



DETRExHffiSfflffi Unit Uses Souod 
Waves to Get Precision Parts Cleaner, Easter 



Send for T- J. Koarnoy's 
Ultrasaniz C/eon/ng fechniquee. 


Ultrasonic cleaning — a combination of solvent vapor 
degreasing and scrubbing action by high frequency sound 
waves — gets parts cleaner than is possible by any other 
method. Costa are reduced and production is increased. 

The DETREX ECONO-SONIC dimensions are 

24’ X 14’ X 29' high. This is ideal for precision part 

cleaning in small to moderate sized plant operations. 

With its own filter, still, pump, heater, 

spray lance and model 600 generator, it is a complete, 

self-contained cleaning system. There is 

nothing else to buy and it installs in minutes. 

Where hyper-critical specifications exist, Detrex 

can supply the additional stages necessary to 

accomplish an in-line cleaning system. Why not write 

today and let a DETREX representative show 

you how an ECONO-SONIC unit, or a larger ultrasonic 

machine, can improve the quality and 

reduce the expense of your metal cleaning operation. 


CHEMICAL INDUSTRIES, INC. 


Box 501, Dept. AW-12S9, Detroit 32, Mich. 



World’s Largest Exclusive Producer of Cleaning Chemicals and Equipment 


SAFETY 


British Accident Invesligalioii Report: 

Debris Jams Elevator Control, 
Leading to Crash of Transport 


( {'ulloii'iiig is 2 report lu tlic Briluh MitiitIrr 
lit Trarrsporf and Civil Aviation b\' /. M'. 
Duggan, deputy cJiiet inspector of accident.', 
iirto the c'ircuimtanccs of the accident in* 
loJviiig a flandlcy Page I/erines 4 G-ALD\’ 
which occurred Apr. 1, 1938, at .Manor 
/•’am), AJce.'doi Green, Eiifland. All tlircc 
creiv menibcis were Ulled; the aircraft 
c.arried no pa"ciigers.| 

'the aircraft »ns on a tontine test fliglit. 
I'ourtccn minutes after takeoff tile .Ait Ttal- 
iic Control officer at Stansted heard a radio 
ttansiniMion from the aircraft in wiiicli the 
'ccond pilot said that the controls were 
"iamnied." Wilnc-sses observed the aircraft 
descending in a series of dives and climbs 
until it crashed and caught hie. 

THE AIRCRAFT 

I he aircraft was eonstrncted in 193d and 
first registered in rlie name of British Oser- 
seas .Airnajs Corp. It \s*as registered in the 
name of Skyssays. Ltd., in rebniaty, 1955. .A 
Certificate of .\itworthiiiess «as issued In 
-Septembei, 1950, and na.s valid at the time 
of the accident. 'I1ic aircraft had been main- 
tained m aceordauL-c with an approved main- 
tenance .schedule. Since the last check 4 
inspection in rcbruaiy, 1937, the aircraft 
had flown 2.526 hr. and 299 hr. since the 
last check 5 Inspection in February, 1958, 

.A check 1 inspection «as completed on 
Mar. 51, 1958, and during this inspection 
No. 2 and 4 engines were changed. Be- 
cause of the cliange of ciigines an air test 
nas tlicn requited hi accordance with com- 
pany practice, ’llie aircraft svas certified as 


fit for flight at 1,000 hr. on the day of the 
accident. 

riie aircraft had flown a total of 12.697 
hr. of which 5,984 were flo'sni by Skyways, 
Ltd. I'hc calculated ncight at takeoff was 
63,621 lb. and the center of gravity ssas 
ssithin the prescribed limits. The maviinum 
authorised weight of the aircraft was >S6.- 

000 Ih. 

THE CREW 

Capt. G. D. Kavnicnt was in coiimiand 
and nas acting as pilot-iii-chargc nhen the 
aircraft took off. He nas 58 seals of age 
and held a salid .Airline I'laiispoit Pilot’s 
license endorsed in Croup 1 for Hermes air- 
craft. His flying time amounted to 10,521 
hr. of which 2.802 were in llctmes aircraft. 
He had been emplovcd by Skvssays. Ltd., 
since .April. 1949, and at the tunc of the 
accident ss-as the coiupany'.s chief test pilot 
and senior check pilot. 

Capt. |. A. West was 58. and held a valid 
Airline Transport Pilot’s license willi on 
endorsement in Croup 1 for Hermes aircraft. 

1 [is flying time amounted to 7.497 hr. which 
included 744 in Hennes aircraft, lie had 
been employed by Skyways, Ltd., since 
.April, 1935, and was promoted to captain 
in .August the same year. When the aircraft 
took off Capt. AA'cst was acting as second 
pilot. 

Lnginuer Officer N. Bradlev nas 55 and 
held a salid fliglit engineer's license endorsed 
for Hermes aircraft. 

'I’hc weather was fine and had no bearing 
on the cause of the accident. 


Tlic aircraft took off on a test fliglit from 
Straiisted -Airport at 1059 and elimlied 
steeplv toward the iiortliwest- -A few 
minute later it was observed approaciiing 
the aiqsort from the west at a iicight of 
appro.vimatcly 1,500 ft. 

.At 1113 the .Ait Traffic Control Tower 
rccciied a radio tall in wliieh Capt. AA'est 
declared an emergency and said that the con- 
trols were jammed. Half a minute later he 
said that the controls were completely jam- 
med and that the .aircraft was about to hit 
the ground. 

.About the same time tlic aircraft nas 
seen some siv miles nortlieast of the airfield 
descending in a series of dives and climbs. 
It crashed In a field and tlic crew was 
kille'd. 

I’hc gicater part of the wreckage was 
de.stroycd by fire. 

Inspection at the scene of the accident 
showed that the airciaft had struck tlic 
gionnd on a heading of 040 deg. magnetic 
nliile descending at an angle of approvi- 
matciy 14 deg. 

Ilie wreckage trail extended over a 
distance of approximately 200 yd. Tlic fuse- 
lage liad broken at tlic center section and 
tliat p.irt containing tlie flight deck liad 
tiinicd through nearly 180 deg. Tlic port 
wing liad been torn off, all lour engines had 
broken awav and apart from the empennage 
the wreckage had been severely burnt. .An 
examination of the control runs in tile fuse- 
lage and on the flight deck for signs of 
jamming was without result. 

OBSERVATIONS 

•A foicc of between llU and 113 lb. at 
the control linkage attachment point Is 
equivalent to a force of 55 to 60 lb. at the 
spectacle of the pilot's control column. .As 
the marks found on the datum lever after 
the accident ate deeper and more extensive 
it must be supposed that thev were formed 
by the application of a greater force than 



Scavengers Strip Downed DC-3 

Thorough job of stripping a stricken aircraft by souvenir hunters is shown in these two pictures of a Piedmont Airlines Douglas DC3 tliat 
crashed near Charlottesville, Va., on Oct. 30. Picture at left, showing tail assembly and aft section of the fuselage, was taken Nov, 9. .Ml 
that remained of this section of the aircraft after scavengers had worked on it is sliown in the second picture taken from approximately 
the same location on Dec. 2. Site of the accident is in tliickly-wnodcd mountainons area accessible only after a U hr. uphill hike. 
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llial proclucod in the ialwratory. It is 
reasonable to suppose that it was within 
the capabilities of the polits to apply 
enough effort to forte ttic object ufiieli 
caused the score marks on the datum lever 
between the relevant components and to 
mosc Ihc controls to some extent. Tire 
resistance of the jainiiicd components to 
moveiiieiit would cease snddenlv w-heii the 
controls approached the neutral position 
and the locking slots in the datnni lever and 
the locking latch housing came into aJign- 
nicnt. It is iinlikeh that the pilots would 
be able to anticipate this and avoid over- 
nios'cment and jamming on the other side 
of Ihc slots. 

It is evident from the appearance of the 
score marks that several such movements 
did take place. The heasiest scoring un- 
donbtrtdlv resulted from the progressive dis- 
tortion of the object causing llic jamming 
and It is reasonable to deduce lliat the force 
requited to move the janimed ernitrols he- 
catne more than the pilots eould exert. 

Ilie diffienlh of keeping the aircraft free 
from extnincmis ohjeclx is something that 
crmstructors and operators have always been 
aware of as the stnicliite of aircraft is such 
that small objects can find their way into 
etes'ices and inaccessible places. The im- 
portance of guarding against this liappcniii| 
and the necessity for absolute cleanliness 
cannot be emphasi/cd too strongly . 
CONCLUSIONS 

1 I he doeunicntation of the aircraft was 

2. The gross weight was below tlic aiithor- 
l/cd maximum and the trim was witinii the 
prescribed liinils. 

T. rile crew wa.s competent and propetlv 
licensed. 

4. Tire elevator controls of the aircraft be- 
came jamme-d as the result of foiiling of the 
clesator mechanism by a small extraneous 
object which was not found. 

3. It wa.s not possible to identity the ob- 
ject or to say how it entered the aircraft. 

The wTcckage was rcmos*ed to a site w-itli 
workshop facilities where the control me- 
ehanisin in the stern frame bay was dis- 
mantled. Deep btielit score nsarks were 
found on the race or the port side elevator 
datum lexer ad|ace-nt to the locking latch 
housing which ate movable and fixed parts 
of the elevator control system. The appear- 

inatlon indicated that a hard object such 
as <a small split pin had fouled and jammed 
the mechanism. Judging by the depth and 
width of the score marks it xxas clear that 
considerable force had been applied to op- 
erate the elevator controls. The object 
referred to above, in spile of an exhaustive 
search, was nut found and it is presumed 
that it was displaced when the aircraft 
struck the ground. 

Several small extraneous objects were, 
liowcxcr. tccox'ctcd from the .stern frame 
bay. Tlicreupoii an inspection of flic stem 
frame bay of another Skyways licnnes air- 
craft was carried out and a similar assort- 
ment of extraneous objects svas found. The 
attention of the Skyways' inspection depart- 
nicnf and the .\ir Registration Board resident 
snrxeyor xvas diaxvn to the matter at oiuc. 
Kxperiments were carried out on a Hermes 
aircraft in which a pieix; of 14 sag. brass 
wire xvas introduced into the appropriate 


pail of the control meclianism and an at 
tempt was made to operate the elevator 
controls from the cockpit. It xvas found that 
they could be moved only with the greatest 
diffieultv. Lahoralorv examination of elevator 
datum fcier taken from the crashed aircraft 
showed differences in the color of the ox- 
ide film among the score marks on one side 
of the locking slut Indicating that some of 
these marks were of a greater age. Tile 
marks of more recent origin were stipcriin- 
posoid on the others. The appearance of 
the superimposed score marks indicated 
that they were made on the same occasion 
as those on the other side of the locking 
slot xvhetc there is no evidence of ptexious 
scoring, llicrc is. liowcxcr, no record of 
any previous stiffness Of jamming of controls. 

Similar but slialloxve-t and less extemive 
marks were teprodneed on the starboard side 
elcxator datum lever of the same elevator 
control unit in a laboratory c.xpeiiment. 

•\ test rig was eomtruetcd so tliat the 
unit was rigidly supported and the datum 
lexer operated by a tensile load applied to 
the control linkage attachment point. This 
load exiuld be measured against a scale. A 
nexv •i'j in. split pin xxas introduced between 
the datum level and the latch housiiie. It 
was found that the split pin could be mrced 
between the two components by the applica- 
lioii of a load of between 110 and llx lb. 
and that considerable force was uecessaiy 
to rcliirii the datum lexer to its neutral po- 
sition. Tliis force eould not be measured 
because the testing machine xvas not rever- 
sible but it is considered that it was in 
the order of, or possibly more than. 110 lb. 
ITic reversal of the jamming when the mech- 
anism was forec'd Isack could xvcll have dis- 
torted the split pm further and progressively 
increased the force necessary to move the 
datixin lever, The datum lever xvas removed 
from the unit and an examination of the 
scores produced showed theiii to be shal- 
lower but very similar to those on the port 
side datum lever. 

Tlie accident was caused by the elevator 
mechanism he-coming jammed. This de- 
prived the pilots of control of the aircraft, 
riic jamming was due to the presence of 
a small extraneous object xvhich entered the 
control mechaiiisni, 

J. W’. DxjGg.xs 

Depufy Chief Inspector of .Accidenis 

FAA Flans to Designate 
Pilot Medical Examiners 

I'cclenll Aviation Agciicv proposes to 
require applicants for student, private 
pilot certificates to secure medical ex- 
aminations from designated examiners. 

The F.A.A will hold an informal pub- 
lic hearing Jan. 14 in Washington, 
D. C., to give persons an opportunity 
to express opinions on the proposal. 

.Any coinpetcuf. licensed phxsiciail 
can now give a physical examination to 
student and pnvatc pilot applicants— 
a practice stemming from the slinrtagc 
of designated medical examiners dur- 
ing W'orld Akhr II. The number of 
examiners could now- be increased in 
different geographical areas to give 
the examinations without imnecessan- 
inconvenience to applicants, FA,-\ savs. 
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Chance Vou^hl Enters 
Mobile Homes Field 

Dallas, Tex.— Chance A'cniglit .Aircraft 
is coiiteinplating a iiational disfrilni- 
tion-inamifacturing setup in pushing 
its eiitrv into the U. S. trailer homes 
industry (AW Dee. 14, p. ’’1. N'ew 
venture is another indication of the 
cnmpanv's diversification program 
Oct. 26; p. 12s). 

The company acquired, h\ stock pur- 
chase. two large mobile home linns and 
signed a purchase agrecine-nt with a 
tliird. It will operate the three through 
a vvhollv owned suhsidiaiv. A'lmght In- 
dustries. Inc. 'Ihe acquisitions arc; 
General Coach Works, Marlctte, Mich., 
and .-\BC Coach Co.. Clarion. Pa. It 
,xlso has signed a piirduisc agreement 
with Mid-States Corp., Battle Creek, 

Tire three films, which operate more 
tlian a dozen facilities, last vt-ar grossed 
a total of more tivan Si'iO million. 

Vouglit Industries, Inc., xvhich will 
lx; under the direction of Clifford K. 
Burt, fomicrh vice prcsidcnt-fiuaiicx-, 
Cliancc Vought. Inc., will have its 
headquarters in Dallas. Manufacturing 
of mobile liomes will confimie at pres- 
ent facilities of the new acqnisitions 
and there arc no plans to bring anv 
into the aircraft facility, he said. 

Burt indicated that Vonglit Indus- 
tries is considering a hioad long-range 
exp.insion of its new acquisitions. 

.Among initial steps under considera- 
tion. he said, are; establishment of a 
nationwide svstem of coordinated man- 
ufacturing facilities to counteract the 
present problem of high transportation 
costs, a national marketing and dis- 
tributing svsfcm, and scientific planning 
of product dexehipinent to provide a 
widclx diversified product line, hracket- 
ing all price ranges. 

.•Also foreseen are systematized fi- 
nancing and insurance plans for deeper 
market penetration, national advertis- 
ing programs tied to the dealer organi- 
zation and wartaiitv .and service pro- 

Two British Groups 
Study Merger Plan 

London— Stock exchange offer made 
bv the Hawker Siddeley Group. Ltd.. 
for the Blackburn Group will be one of 
tlie biggest aircraft industrv mergers to 
take place so far, if it succeeds. 

Tenns of the offer are one Hawker 
Siddeley ordinarv share (S2.08) for each 
of the 2,750,456 ordinarv shares (SI. 04) 
ill Blackburn- --Adtlitionally, special 
capital dividend of 14 cents per share 
will be paid to Blackburn holders out of 



Fly lh« route of hl.slory via Ethiopian Airlines! 
See Cairo . . . the Red Sea , . . and Elhiopia, 
Ijnd of the Queen of Sheba. -Africa offers 
today's firrnies: business potenlia/, newest travel 
atlvenfure, FIv ovcrniRhl in luxurious DC-6B’s 


from Frankfurt (novv -3 flights weekly) to 
Greece, Egypt, Sudan, Elhiopia and Kenya. 
Incomparable service. 

Visit one of our S.OOO offices in the United 
Stales and Europe— vocR travel agent. 
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eiow WITH AIRESEARCH 

IN ELECTRONICS 

rtlResearcli expan.sion in electronics and electrome- 
chanical activity is creating outstanding positions at all 
levels for qualified engineers, 

FLIGHT DATA COMPONENTS 

Analysis proposal, design and development -work in: 
circuit analysis, servo theory, transducers, transistors, 
airborne instriiinent and analog development of high 
and low temperature prolilems. 

Openings also exist in the following areas: Flight 
Systems Research ... Controls Analysis. .. Instrument 
Design ... Data Systems Reseureli ... Electromagnetic 
Development , , . Airborne Instrumentation Analysis 
and Design. 

Spnil reiutne to: T. E. (('ation 


fliResearch Manufaduring Division 

9831 So. Sepulveda Blvd., Los Angeles 4.3, California 


AVIATION WEEK, Oscember 21, 1959 




FORT WORTH, TEXAS j 


SUBSIDIARY OF BELL AIRCRAFT CORPORATION 



profits on a recent properh' sale. 

Share exchange basis of the offer 
puts a value of about S12.3 million on 
the Blackburn Group. 

Blackburn Group currently is manu- 
facturing the NA-39 strike bomber for 
the Royal Na\y at its Blackburn and 
General Aircraft, Ltd., plant near Hull. 
Besides Blackburn Aircraft, the Black- 
bum Group includes Blackburn En- 
gines, Tlroinas Green and Son, Ltd-, 
London ,Mr Syndicate, Ltd., and Uni- 
rcrsal Mying Serviees, Ltd. 

Blackburn also is engaged on a range 
of dc\’elopinents on the engine side of 
the aircraft industry. It has a large 
number of orders for the French- 
designed Palouste gas turbine for start- 
ing the engines of naral and Rova! Air 
Force aircnift, and is making the Ar- 
toiistc for use as an auxiliary power 

Other Blackburn interests include 
agricultural equipment and electronics. 

Ilawker Siddeley ranks as one of 
Britain’s major aircraft groups, taking 
in Armstrong Siddeley Development 
Coinpanv, Ltd., Hawker Aircraft, Ltd., 
.A. V. Roe, Lti, and Gloster Airaaft 
Co., Ltd. Last August, it took over 
Folland Aircraft. Ltd., at a price of 
about S2.2 million. It is extensively 
engaged in the industrial and nuclear 
fields. 

New Offerings 

Greer Ilydiaitlics, Inc., Jamaica, 
N. Y., engaged in the design, dcsclop- 
ment and manufacture of aircraft and 
missile ground support equipment, etc, 
Offering is addition.il shares of common 
stock. 50 cents par value, to be offered 
for subscription by the coinpanv’s com- 
mon stocklioldcrs. Proceeds will be aj)- 
plied first to payment of costs insolvcd 
in the relocation of the company’s op- 
erations from New York to Los .Angeles 
(estimated cash expenditure to be not 
in excess of 5300,000): balance will be 
used to reduce current obligations and 
for general corporate purposes. 

Benson Manufacturing Co., Kansas 
Cits'. Mo., a precision metal f.ibricator 
specializing in oluniimim and magne- 
sium, stainless steel, and titanium; the 
company senes missile, rocket, and air- 
craft companies through its Missile and 
Aircraft Division. Offering is 52.000,- 
000 of 6% consertiblc debentures, due 
1971, and 130,000 shares of common 
stock, 51 p:ir 'alue, to be offered 
for public sale. Proceeds will be used 
to purchase additional manufacturing 
equipment; to purchase b\iildings now 
leased; to retire the company’s 5300,- 
000 outstanding bank loan. 

Lake Aircraft Cotp., Sanford, Me.; 
coinpanv was incorporated in August, 
1959. and proposes to engage in the 
manufacture, distribution, and wlc of 


aircraft. Offering is 133,000 shares of 
Class A common stock, 10 cents par 
\alue, for public sale at a price of $3.00 
per share. The company has purchased 
Colonial Aircraft Corp.’s assets that 
were associated with its program for the 
production of Skimmer amphibians 
(AW Nov. 2, p. 118); agreed purchase 
price was 5164,350 payable 5141,300 in 
cash and the balance by 8,200 shares of 
Lake Aircraft’s Class A common stock, 
salucd for this purpose at 52.75 per 
share (since increased to 16,400 shares 
by stock dis'idend). Lake .Aircraft has 
paid 5100,000 and has issued the stock 
oil account of tlic purchase price. Of 
the proceeds from tlie offering, the first 
525,000 will be applied to bank indebt- 
edness, .and next in conjunction with 
cash on hand to the payment of the 
balance of the purchase price of the 
Colonial assets, remaining indebtedness, 
and other expenses. Any balance will 
be used as working capital and general 
corporate purposes. 

Financial Briefs 

Suniinets Gyroscope Co. preliminary 
figures indicate that October was the 
company’s first profitable month since 
Januarv, 1937, Summers reduced its 
losses from 54.2 niilHon in 1937 to 51.3 
million in 1958 with support from 
Atlas Cotp. (AW Aug. 31, p. 39). 
Billings for September and October 
were 5532,000 and 51.041,000 tcspcc- 
tiscR and nine-month sales totaled 

54.200.000, The Atlas Corp. imested 
.ilniost 53.200.000 in Summers since 
early 1938, including 5300,000 invested 
bv Mcrcast Coip. Suniinets’ V-loan, 
which was substantially guaranteed by 
USAF, had a ceiling last vear of 52,500.- 
000, but this has been increased to 

53.250.000. Creditors’ claims accrued 
before January, 1938, totaled 51,096,- 
000; tlic.se have been exchanged for 
stock. Stockholders reccntli' l otcd to in- 
crease capital stock from 10 millioii 
shares to 13 million shares because an 
inadequate amount of shares remained 
uncommitted. Backlog was SIO million 
on Nov. 1. 

Gvrodvne Co. of America, Inc., net 
sales for the six months ended Oct. 31 
were 51,020,048 compared with net 
sales of 5388,672 for the comparable 
1938 period, and with 5983,388 for the 
fiscal year ended Apr. 30, 1939. Net 
income for the half year ended Oct. 31 
was 559,303 compared with net income 
of 519,334 for the six months ended 
Oct, 33, 1958, and with 553,200 for 
the scar ended Apt. 30, 1959. The 
company’s backlog was 54.200.756 on 
Oct- 31. compared with 51,008.367 on 
Oct. 31, 1958. 

Hawker Siddeley Group’s net profits 
for the year ended Julj' 31 were up to 



CUT GAUGE 
CALIBRATION 
TIME 

200 - 300 %! 


This Fiiiiirecra/i Chfck-Oiii Valve enables 
you to do 111 seconds a job normally requir- 
ing hours! It automatically cuts off regular 
pressure supply to the gauge and simultan- 
eously cuts in calibration pressure for 
required checking of gauge accuracy. Idea] 
for both gas and liquid testing panels — no 
need to remove gauges. No dead weight 
testing (and consequent gauge cleaning) 
required when used with Fulurecraft "Cali- 
Cart" Calibrator- Simple. Fool-proof. Uses 
sealed quick disconnect coupling between 
calibration source and gauge being tested 
—just one quick plug-in operation. 

Write for data sheet giving 
complete details on this 
Fulurecraft Calibration System 



Clamps and 
Couplings 

are our specialttj 

Special designs to meet any 
need - NUCO sales-engineers 
throughout the U.S. are expe- 
I'iencx'd in soL'ing any clamp 
or coupling problem you may 
have. Mail)' of our standard 
products e.iii he easily altered 

quickly and economically 
meet your exact requirements. 
Write for details. 
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when the heat’s on 



LEAR 


. . . turn it off with Lear’s “designed for 
tomorrow’"Electronic Cooling Units that handle 

your every project at a minimum cost. .Any one 
of these many diverse units accurately accomplish specific 
heat dissipation rates — for all airborne or 

ground guidance electronic “hotboxes.” 

Write for Bulletin 209: “Cooling Units for Airborne Electronio 
Equipment and Ground Guidance Systems" 


LEAR-ROMEC DIVISION 

ABBE ROAD. ELYRIA. OHIO 


Thirty years of leadership in design and manufacture of aircraft pumps and special-purpose equipment. 


bl7.? iiiillidii from tlic previous veat's 
Sl-t.-? million. Of the net. S3.4 million 
Ciiiiic from the Group’s Canadian oper- 
ations-.V V. Roc (Canada) and Do- 
minion Steel and Coal Carp.— and the 
re-iaining SH.l million from U. K. 


Packard Bell Electronics Coip. 
acliicscd record sales of S46.608.062 in 
the fiscal vear ended Sept. 30. com- 
pared «ith t'iswl 1058 sales of S37.371-- 
(181. Profits also set a recotd-Sl.373,- 
346 for I'iscal 1039. compared svith 
the previous vear’s Sl.002,594. Net 
income «as Sl'.73 a share on 792.600 
sl-arts outstandine for the 1939 h'iscal 
vear: last vear it was S1.46 a share on 
688,00(1 sharcs- 

Sers'omcchanisnis. Inc., iiad a net 
lo.ss of 8246.000 for the tliree quartets 
ended Sept. 30, and net siilcs of SIO.- 

816.000, During the first nine months 
of 1938 Sersdinechanisms made a net 
profit of 81(14.000 on net sales of 

813.333.000. Net loss was 52,000 for 
the quarter ended Sqst. 30. on net 
sales of 53.673.000. 

.\eroqiiip Corp. net earnings v'crc 
a record S2.711.2S0 for the fiscal year 
ended Sept. 50 and represented a 20% 
increase mer Fiscal 1938 earnings of 
8896,438, This year’s earnings equaled 
'2.27 a share on 1,194.135 common 
shares oulstiinding; last sear's earnings 
were 73 cents a share on 1.136.944 
'hares; a 3% stock dividend paid in 
1959 is tiiken into account. Net sales 
for F'iscal 1939 ssvre 548.232,437. com- 
pared ivith 533,686,930 for the presi- 

Sales of 56,670,000 of business air- 
craft in November gasc Beech .Air- 
craft Corp- its biggest dollar solume 
month for exccutisc aircraft in its his- 
ton, compared with 53.044.000 for the 
same )ierind last year. I'or the first trvo 
nionflis of its 1960 fiscal year (Octo- 
her-November). Beech sold 59.080.- 
000 svortli of bu.siness aircraft, coin- 
p.ired with 55.408.000 for the sanre 
period last scat. Volume is based on 
consumer list prices, including optional 
equipment. 

Contracts totaling 526 million for 
Bell IIU-IA turbiire-powered helicopter 
follow-on production and dcselopinent 
of a new flU-lB have been rcceised In 
the company from .Air Force, which ad- 
ministers the |)rogtani for the U. S. 
-Army. IIU-l.A production now is ex- 
tended through 1961. UU-IB is fitted 
with a Lveoming T33-L-5 turbine and 
new dynamic compnnent.s, permitting 
an iiiercasc in shaft horsepower to 1.000 
slip., compared svitli the IIU-l.A’s T33- 
r.-I.A, which delivers 770 shp. Later 
model al.so has wider chord main rotni 


blades increasing disk solidity. Trans- 
port sersion of IIU-IB carries eight plus 
pilot and copilot. 

Net earnings of Branilt International 
•Airwavs for first nine months of 1939 
were 52.106.271, or 71 cents per share, 
up 41.2% over the -same period last 
sear. Earnings comprised 51,853.036 
from operations, compared with Sl.- 
206.803 last year, and 5275,233 from 
sale of surplus equipment caiii|3arcd 
to 5285,049 in the first nine months of 
1958. Ssstem load factor for the nine 
month period increased from 56.76% 
to 38.85%. Res'Ciitie plane miles de- 
clined 5.04% from the 1938 period, 
but salable seat miles operated iiicteasetl 
1.42%, reieiiuc passenger miles 3.15%, 
mail ton-miles 12.97%, express ton- 
inilcs 21.98% and airfreight ton-miles 
23.36%. indicating influence of the 
new Lockheed Kleetra turboprop equip- 


Missilc Systems Corp., Los -Angeles 
(.AW Oct. 26, p. 127). reported con- 
solidated earnings of 5114,331 or 36 
cents per share on 316,421 shares of 
emmiioii stock outstanding for the six 
months ended Oct. '1. Consolidated 
sales for this period were 5623,116. 
Backlog rose from 5303.784 on .Apr. 30 
to 51.883.913 on Oct. 31, a 2'3% 


NEW MINIATURE ^ 
PRESSURE 

TRANSDUCER bv colvin 

• Only one Inch square - one Inch long 

• Withstands high vibration 

35 & to 5080 CPS 0-3 to 0-400 psi 
400 to 10,000 ohms 




GROW WITH AIRESEARCH 

IN ELECTRONICS 

A 

niResearch expansion in electronics and eleetrome- 
chanienl activity is creating outstanding positions at all 
levels for qualified engineers. 

ELECTROMAGNETIC DEVELOPMENT 
Work with magnetic amplifiers requires knowledge of 
electromagnetic llieory. materials and design methods. 

Openings also exist in the following areas: Flight 
Systems Research ... Uonlrols Analysis ... Instrument 
De.sign . . . Data Systems Research . . . Flight Data Com- 
ponents . . . Airhorne Instrumentation Analysis and 
Design. 
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Bold plans revealed in Lockheed's program of total flight technology 


Air/Spacc travel, whether the vehicle is manned or 
unmanned, poses vast problems. To expand the total 
technology of flight, Lockheed's California Division pro- 
poses bold new concepts for both military and 
commerciai vehicles. In line with this, the Company has 
assumed major responsibility for Research and Devel- 
opment on future space vehicles. This responsibility 
extends from development of advanced components to 
major complex systems. 

Advanced projects to spring from this broad base of 
Air/Space travel include; Limousine-Helicopters 
designed for shuttle service between large cities and 
suburbs, or to transit terminals; Mach 6-7 Air Trans- 
ports able to take off and land vertically; Space 
Transports capable of transporting, to an orbit of more 
than 1000 miles, a pilot and 1000 pounds of payload, 
or three passengers equipped to work in space; advanced 


LOCKHEED 


Infrared Systems studies; and Solar Radiation studies. 

This markedly expanded program into the total con- 
cept of flight creates urgent need for personnel with high- 
level skills. The concept ranges from subsonic to hyper- 
sonic speeds; from atmospheric to outer space vehicles. 

High-caliber scientists and engineers are invited to 
take advantage of this need; to investigate the many 
career opportunities Lockheed offers. 

Immediate openings are available in; Aero- 
thermodynamics; propulsion; armament; electronics — 
research, systems, packaging; servomechanisms — flight 
controls; sound and vibration; operations research; 
phy.sics — infrared, acoustics, electro-physical; antenna 
and telemetry; and under^vater sound propagation. 

Write today to: Mr. E, W. Des Lauriers, Manager 
Professional Placement Staff, Dept. 11122, 2400 North 
Hollywood Way, Burbank, California. 

^ CALIFORNIA DIVISION 


NEW AVIATION PRODUCTS 




Boeing Develops Starter for Swissair 

Pneumatic staitcr wstoii developed by Boeing ,\irpliine Co.’s Indtislrial Ihodncts Division 
for Swissair is built around a Boeing gas hirbine as the power source; system delivers about 
120 Ib./min. of air at a pressure of about -tO psi. and temperatures up to about 45DF. 
Unit will be used hv the airline for starting turbine-powered aircraft at Zuich-Klotcn, 
Gciieva-Cointrin. Basle, Lisbon and New York International airports. ’Die unit shown is 
the first of seven ordered from Boeing and is mounted in a German Ford Taunus panel 
track. Six similar starters have been ordered by Swissair from Auto Diesels, Ltd., of 
Uxbridge, England, built around that company's system. 


Satellite Recorder 


Tape recorder to be carried on the 
Project Mercury man-in-space flights 
weighs 12 lb. and has 4,800 ft. of mag- 

Tlie recorder will monitor the astro- 
naut's voice commentary, sensitive pick- 
ups taped to his body and such environ- 
mental data as cabin temperature, pres- 
sure. acceleration and shock. The unit 
weighs 9 lb. without tape, measures 
11 X 13 X si in. and requites less ban 
8 watts of power. 

Consolidated Rlcctrodvnainics Corp., 
300 N. Sierra Madrc Villa, Pasadena, 
Calif. 


cooling uatet, fuel and pneumatic sn- 

Scries 300 high pressure discon- 
nect vahes are intended for hydraulic 
and pneumatic svstems. Valves are 
.nailable in aluminum or stainless steel 
and can be modified to meet customer 
rcc| iiircincnts. 

Symctrics, Inc., 3100 Airport Ave., 
Santa Monica, Calif, 


Disconnect Valves 

Self-scaling fluid disconnect s’ahcs 
are arailablc in losv pressure (500 psi. 
maximum) and high pressure (3,000 
p.si.) ranges. 

Series 400 low pressure I'alves cause 
a 1 to 2 psi. pressure drop in use on 


Aircraft Water Pump 

Hydrodynamic pumps, designed for 
transport airaaft drinking water sys- 
tems, meet military and public health 
specifications. 

The stainless steel pump can rim dry 
and has a .14 hp. continuous duty mo- 
tor. llic unit weigh.s 1.60 lb. without 
an optional os-erheat protector switch 


and 1.65 lb. with tlic tlicmial protector. 
Specifications include: 400 cps., 115/ 
200 V., 4 poles. 3 phase. 11,400 rpm. 
Pump pressure rise is 25 psi. at 5 gpm. 
The pumps arc niaiiufactiired with a 
choice of J in. inlet and i in. outlet 
female fittings and J in. male tube 
fitting. 

Task Coip., 1009 E. Vermont Ave., 
.Anaheim, Olif. 

Plastic Foam Container 

.Aerogard shipping containers arc con- 
structed of plastic foam covered with a 
fabric skin. Containers ate shipping 
items requiring careful handling such 
as artillery shells (below), avi 
ponents and medical supplies. 




Tlie plastic foam packages arc said to 
be 73% lighter than similar wooden 
packing cases, and to provide mote pro- 
tection in the event of severe impacts 
and will float. 

Aerojet-General Coqj., Structural 
Plastics Division, Azusa, Calif. 
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WHO'S WHERE 


patterns tor tomorrow 

for holders of advanced degrees now exist in Boeing Wichita's tremen- 
dously expanded long-range research and development program for 
PHYSICISTS or ELECTRICAL RESEARCH ENGINEERS to conduct acoustics 
and noise control research supporting advanced designs; to analyze 
survival properties of advanced vehicles in present and future environ- 
ments; and evaluate the potential of vehicle defense proposals . . . 
ANTENNA DESIGN ENGINEERS to conduct research and development 
leading to miniaturization of antennas by use of loading dielectrics 
and/or ferrites . . . CONFIGURATION DESIGNERS to create military 
and civilian vehicle designs based on general missions param- 
eters... DYNAMIC LOADS ENGINEERS to conduct research 
in existing and future air-space loads ... OPERATIONS 
AND WEAPONS SYSTEM ANALYSTS to estimate operational 
utilities of various devices under study by Advanced 
Design and recommended optimum design param- 
eters, using advanced (IBM-709) computer 
aids. Qualified engineers should 
communicate their interest in 
any of these top positions 
to Employment Manager, 



ir I Vtronaiiticsi Division of Gen- 

"“‘■“'■”"'“"““313 



for .Mien B. Du Mont Laboratories, Inc. 



EMPLOYMENT OPPORTUNITIES 


Openings for 

DESIGN ENGINEERS 

for 

GAS TURBINE 
ENGINES 

in Solar’s rapidly expanding 
gas turbine programs 
in sunny San Diego 



STRESS ANAIYST 

ADVANCED ROCKET 
RESEARCH and DEVELOPMENT 


HERCULES POWDER COMPANY 
ALLEGANY BALLISTICS LABORATORY 
CUMBERLAND, MARYLAND 











EMPLOYMENT OPPORTUNITIES 



ClAS$IFI£0 


ADVERTISING 


Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


AN ADVERTISING INCH 


EQUIPMENT W>NTED o 
Ia Dlaploytd StyU, 




FOR SALE 

C-46 AIRCRAFT 

A or F and T Category 
Passenger or Cargo 

Immediate Delivery 
INTERNATIONAL AIRCRAFT 



Excellent Domestic- U. S. FAA Certified 

CON VAIR 

340 / 440 ^ 



HILLER HELICOPTER 

Modernized UH128 with comptele agri* 
cuJIural spray equipment. AtlracIlTely 
priced. Loot lime. 

EAST COAST AVIATION CORPORATION 


1952 Beechcraft D-tBS, 



EXECUTIVE^DCjS ^^^^ 


TRADES CONSIdEREO | 

PRICE: $385,000 i 

WILLIAM C. WOLD ASSOCIATES 
^ Mu 7.90SO - Ccble: SIllWOLO ^ 

WANTED 


IN ALL INTERESTS OF AVIATION 

If fou're important, p either read AVIATION WEEK 

or you advertise in it, or both 


SEARCHLIGHT 
Equipment 
Locating Service 

No Cost or Obligation 

This service is aimed at 
helping vou, the reader of 
“SEARCHLIGHT", to lo- 
cate Surplus new and used 
aviation equipment and 
components not currently 
advertised. (This .service is 
for USER-BUYERS only). 
How to use: Check the deal- 
er ads to see if what you 
want is not currently ad- 
vertised. If not, send us the 
specifications of the equip- 
ment wanted on the coupon 
below, or on your own com- 
pany letterhead to : 

Searchlight Equipment 
loeoting Service 
c/o AVIATION WEEK 
P. O. Box 12, N. Y. 36, N. Y. 

Your requirements will be 
brought promptly to the at- 
tention of the equipment 
dealers advertising in this 
section. You will receive re- 
plies directly from them. 


c/o AVIATION WEEK 
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DOUGLAS AIRCRAFT CO.. INC. 




IlgTERHATIONAL BUSINESS MACHINES 
INTCHNATIONAL NICKEL CO.. INC 



HASQUARDT Al 


NATIONAL UTILITIES Cl 



FLIGHT 

TEST 

We are enjoying unprecedented • 
suri'ess in the test flights of our 
1101 ND DOC missile for the Air 
Force. We need experienced 
IligliL lest engineers to assist in 
ihe preparation of flightiest pro- 
gram plans and reports for thi-s 
mipsile. Experience in field te,«l- 
iiig prototype and production ; 
missiles, systems and compo- 
iieiils under actual flight condi- j 
tions is required. Engineering ; 
degree with background in flight i 
test project experience, includ- | 
ing practical aerodynamics. , 
flight It's! and guidance analysis 
or related H and D experience is 
necessary. 

\\ rite or send resume to : 

Mr. A. M. Cunningham, Mgr. 
Employment Services 
12214 Lakewood Blvd. 

Downey, California 


MISSILE 

DIVISION 

NeriH Amaricao Avictlon, loc. 
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LETTERS 


More Engine Data 

^^'c in the maintenance binincss here nt 
15ovcr found your article on the YRC 60D 
engine |tno moviii| parts) most provocative 
(AW N'ov. 30, p. 33). So provocative, in 
fact, tliat we hope you will publish a sketch 
or schematic at loiir earliest convenience 
showing IIS hon' this engine works, so that 
several hundred mechanics and a number of 
"technical rrrprcsentativcs" can go back to 

(Xamc withheld bv request.) 

1607th Mainfcnaiicc Group 
(M.\TSl 

Unitcii States .\ir Force 
Dover AFB, Dcla. 

Vour article, "Engine With Two Mos'ing 
Parts Developed for Aircrjft-.\uto Use," 
p. 33, Nov. 50 issue, has aroused an intense 
interest among the engineers in our group, 
nicrc is much speculation on the tlicors of 
operation, efficiency, reliability, and lon- 
gesity of the rotating combustion engine. 

Will you please send any addihona] in- 
formation on this engine that you have 
asailabic. 

If not, will sou tell me sslicrc it can be 
obtained. 

.\ future article in .'\vi.sriov Ws:fk with 
a complete analvsis of the rot.iting combus- 
tion engine would be most welcome. 

Livn ]. LKiiSfa 

Flight Test Instrnmcntation 

Engineer 

Convair Division of 
General Dsnainics Corp. 
Holloman AFB, N. \t. 

(.-VviATioN U'kek has published all tech- 
nical data aiailab/c from Curfisit-Wright. 
We look forward to release of additional 
technical details on this engine. — Ed.) 


Jet Noise Le^ el 

LawTCiicc Michels’ letter in the Nos-. 9 
edition of your magazine, regarding his 
proposals to eliminate the jet noise proh- 
iem around Los .Angeles International .Air- 
port. calls lot rchntt.il in the lotm of factual 
comment. 

Michels, who residc-s in Inglewood, a 
community cast of the airport, and who 
is an electronics engineer for a major Santa 
Monica research company, has suggested 
that a ma.xinuim noise les'cl be cstablisheil 
for residential areas. 

There is no sardstiek .available for such 
a level at this time, although the F.\.A is 
studying this problem. There sccm.s to be 
sarying opinions on the psychologs' of 
sound, perceived noise level, and decihel 
meter readings. 

Tlic point tliat Michels overlooked is 
that jet transports do meet the equivalent 
sound levels of piston type aircraft by the 
only means of sound measurement availahlc. 
Unfortunately, the human ear does not 
react in the same manner as the decibel 

flis suggestion that the performance of 
.1 jet engine be compromised in the interests 


o/ i(8 readers on the Issues rinnftl lu (he 

lefiers to (he Etfiior. Aciation ITeeh. 
330 r, 42nd Si.. .Vein York 36. \. V. 

not print Hnonymoua letters, bnt uutrres 
r)/ ivritera rrlll he irlt/i/ii-lr/ on rettuesf. 

of noise abatement sounds fine on paper, 
hut is highly impractical, as cs'cry airlim, 
operator knows. 

To compromise engine performance is to 
ask the airlines to operate a "silent" air- 
cmfl that would carry no passengers, mail 
or express, or at best to reduce payload 
to the point that every flight would he 
a losing proposition. 

Michels stated that airline rei'cmie los.s 
due to ofl-loading pavload could be com- 
peiisatcd bv increased jet surcharges. Of 
course, the air fravcling pa.sscngcr would 
he asked to pav this surcharge. For the 
first time in an ceonomi' of rising costs and 
high taxes, it .appc.irs as thongh the jet 
transport is the seliicle for mass franspotta- 
tion by air because it will be possible to 
reduce fates. Make the jet fares high 
enough and the big tran.spnits will stay on 
the ground and the Jet .\gc W'iil become 
null and void. 

Michels pointed out that "The jet ait- 
llncrs were purchased for use at evisting 
airfields, many of which arc located adjacent 
to tcsidenti.il areas, as is L\ liiternationjl” 

lie stalci! the facts incorrectly. Los 
.\iigcles International had its origin in 192S 
and there were no residential areas of am* 
consequence near this terminal at that 
time. The build-up of homes and factories 
occurred after the airport was established 
and developed, and tlic huild-up continues 
unabated. 

Dei'clopmcnt of L.\ International was 
contingent upon the advent of the jets — 
not the sound of these new transports, as 
Michels states. 

His comment on how efficient noise 
suppressors "can he readily designed and 
constructed at the present time..." has 
brought forth this rcspnn.se from William 
M. .Allen, president of the Boeing .Airplane 

Co. I 

"Tlic Boeing Company cstahlishcd a de- 
sign requirement to incorporate effective 
sound suppressors on the 707 jet transport 
prior to the time the airplane had been 
purchased bv a eommcicial airline. 

"Our design, development and produc- 
tion of the suppresssor units to date ha.s 
cost over SIO million. These devices achieve 
a reduction of appro'simatcly 10 decibels, 
svliicli considerably escccds our original 
expectations. 

".Airplane operating losses base been kept 
within reasonable limits, but any fiirther 
significant reduction in sound during fliglit 
with present teclmology would he accom- 
panied bv extreme penalties to the eco- 
nomics o! airplane operation. 

"The proposal . . . does not show any 
appreciation for the technological and eco- 
nomic problems involved, and in onr opin- 
ion is inequitable and impractical." 

And. W’’. P. Cwinn, president of United 


•Aircraft Corp., had this to say, in part, on 
MicheU' proposal: 

"Tile tesnlts of test work on supprcisors 
has shown tli.it the' reduction in noise with 
flight type .suppressors is accompanied by a 
loss in engine ,md aircraft perFormance and 
flut the rcdiietion in noise is not in a straight 
line relationship to these losses. 

"The reduction in noise m a typical sys- 
tem reaches a point where the losses become 
asymptotic and the whole system becomes 
useless as .a flight article because a point 
of no return in reduced sound level as per- 
ceived on the ground is rc.tched. 

"We lielieve that the prohlcni of air- 
craft noise is one that must be soli'cd by 
continued effort and understanding. Tlie 
aircraft industry and the airlines will do 
their utmost to control sound Ics'cl hv 
suppression dcs-iccs and improved operating 
techniques. 

“The affected segments of the public 
can assist by gaging their reaction to the 
sound levels against the tremendous eco- 
nomic benefits and new vist.as of comfort 
and convenience represented hs modem air- 
craft." 

Tom Towers, Director 
Los .Angeles Sound .Alratcment 
Coordinating Committee 

Relirenicnt Age 

I have hecii following with interest the 
letters in your columns regarding the con- 
troversial rule proposed liv the I'.A.A to re- 
tire pilots at age 60. 'hiougli there ate 
exceptions to eiety geiietal rule, it is a fact 
of life, no matter how partisan one may be. 
that people over jj are not as "sharp" as 
tUcs- were when they were 40. Shell Oil 
Co! retires most of iheir executives at 53, 
generals and master sergeants lease the 
.Army at a preserfhed age, and some of the 
greatest athletes of our generation like Gene 
Tiinncy and Gene Sanure-n are no longer 
ill the ring nor pkis touenament golf. 

Couldn't the coiitroveny be rcsolvcfl by 
stipulating tlvit pilots over 55 could con- 
timic to fl; as long as they wished so long 
as they qualified physically and professionally 
but limited to living tlic ftcight planes. Up 
to llial age they' could fly the passenger ser- 
vices. This way, should a plane he lost due 
to pilot error attributed to age. only rc- 

E laccablc freight and a small crew would 
c lost, not the 100 or more tiding in a 
modem jet. 

J. R. McMickixc 
San Francisco, Calif. 

Pilot Pay 

Just finished reading the tragic story 
of the Delta pilot with a whole month 
seniority being forced to fly a bad old DC-7 
for a miserable S1.843 per month (.AW 
Nov. 2, p. 21). 

How long will America tolerate such 
flagrant abuse of pilots rights? Let us do 
something to protect the poor pilots from 
such imfeir practices by the .-ALPA senior- 
ity board. With sympathy, 

S. Jv. Cooper, Paying Passenger 
Alexandria, \'a. 
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The Checkout 
that says 
GO” or “NO GO” 


AI’CHE (Automatic Programmed Checkout Equip- 
ment) is a solid-state, universal, high-speed, highly 
reliable, compact general-purpose tester designed 
especially for automatic checkout of aircraft, missile 
and space systems and their supporting systems. 
In its various versions (differing in input media, 
size and weight) APCHE installations may be 
fixed, mobile, airborne orsubmarineborne. APCHE 
was designed and is being produced as a part of 
RCA’s ground support electronics subcontract from 
the Convair (Astronautics) Division of General 


Dynamics Corporation, prime contractor for the 
ATLAS Intercontinental Ballistic Missile, 

The system being supplied to Convair for the 
ATLAS Program includes a console and four rack 
cabinets providing both analog and discrete test 
functions with a resulting printed and GO-NO GO 
indication. As a product of RCA’s Missile Elec- 
tronics and Controls Department, Burlington, 
Massachusetts, APCHE is one of the latest RCA 
developments in the field of military weapon readi- 
ness equipments. 



RADIO CORPORATION of AMERICA 

DEFENSE ELECTRONIC PRODUCTS • CAMDEN, NEW JERSEY 



TEST EQUIPMENT CAPABILITY. .. from 


IPm 

iSMI 





LOS ANGELES OPERATIONS: 12500 Aviation Boulevard, Hawthorne, California 
MECHATROL DIVISION: Westbury, L.I., New York 
RESEARCH AND DEVELOPMENT CENTER: Goleta, California 


' On flight lines and at missile launching sites... in production plants and depot 
maintenance centers... wherever speed and precision are vital, SMI test equipment 
capability meets the need with new levels of utility, repeatability... resolution... accuracy. 

The SMI line of test equipment ranges from small, portable units that test single 
functions to console models that test complex airborne and missile electro-mechanical 
and electronic systems. Included in the line are pressure generation devices 
capable of generating static, differential and total pressures to simulate 
conditions from 1000 feet below sea level to 80,000 feet at speeds to Mach 5. 

For example. SMI's TS 539 Air Data Computer Test Set is used for checking 
out elements of the Hughes Aircraft Company MA-1 aircraft and weapon 
control system. The TS 539 provides both electrical and pneumatic signals to 
the computer under test, achieving extremely high accuracy by means of 
. electronically controlled force balance sensors. Mach readings are accurate 
to .7 millimachs and altitude readings within 15 feet at a speed of 
1.4 Mach and an altitude of 30,000 feet. 


Engineers: Investigate the opportunities available now at SM! in the 
fields of aircraft and missile Instrument- control systems development. 


•• 


Write today for further information on the TS 539 Air Data Computer 
Test Set and for details on SMI capability in test equipment. 


The products of SMI are available in Canada and throughout the world through Servomechanisms (Canada) Limited, Toronto 15, Ontario 



